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^"""^ A B S T R A C T 
When the seedlings of eggplant fSolanum malongena L.) 
var . Fusa Purple Clus ter were inoculated with 0, 1000, 2000 
and ^000 larvae of |4§a,Qid<?fTy>19 incogni ta (Kofoid and ^ifhite, 
19'19) Chitwood, 19^9f there was a marked reduction in root , 
shoot growth and diy weight of both roots and shoots. There 
had been a d i r ec t cor re la t ion between inoculum density and 
reduction in p lan t g<rt«wth. So had been the case iidth roo t -
knot-index and the number of larvae i s o l a t e d . 
Similar ly, a d i r e c t cor re la t ion between higher 
inoculum density and reduction in p lan t growth had been 
observed ^iien the seedlings were inoculated with the three 
fungi v iz . Rhizoctonia sQlaSX Kuhn, Ixltl iua sp. and 2allSiiSi' 
trlehura fatranePtarlm (Berk, and Br.) Taub. 
Synergis t ic e f fec t has been noted when seedlings 
wore inoculated with root-knot, i n combination with e i t h e r 
of the three fungi i r r e s p e c t i v e of the inoculum densi ty of 
c i t h e r of the two pathogens o r the timings of inocu la t ion . 
The optimal damage occurred when inoculated with 5 g of 
fungus and 5000 l a rvae . 
Out of the five d i f f e ren t timings of inocula t ion 
most severe damage occurred when the seedlings were inoculated 
simultaneously. 
When the Inoculation of seedlings with ix>ot-lmot 
preceded the £, solnni Inoculation, the reduction was more 
as compared to the treatments vhere inoculation vit^ e i ther 
of the jEUngus preceded the root-knot inoculation. In seed-
l ings vhere time lapse between infestation with zoot-lmot 
and the inoculation witii a fungus had been 30 days the 
reduction in diy w e i ^ t had been more tiian vjhere the time 
lapse had been only 15 days. 
When seedlings were inoculated wltti root-knot and 
fungi simultsneously or with the nematode pr ior to fungal 
inoculation a l i t t l e increase in larval population had been 
observed, whereas in treatments where fungus inoculation 
preceded nematode inoculation, a marked reduction in larval 
population took place. However, in a l l the cases liie larval 
population was far below than in treatments where the 
seedlings were inoculated with nematodes alone. The same 
held true with the remaining two fungi. 
!Kie culture f i l t r a t e s of the three fUngi at h i ^ e r 
concentrations had been found to be t03Cic to root-knot 
larvae and also reduced the hatching. 
All the five oilcakes viz. neem ( Azadiraeht^ iftdica 
J u s s . ) | groundnut, ( ^rachia hypogea Linn.^t castor, 
(llfiiS112 COmmifflig Linn. ) ; mustard, (Braggjca camDestrls 
Linn. ) and mahua, ( MadhUGa iQiJlfla Gmel, ) 
applied a t the ra te of 20 g/kg of so i l have been found to 
be most ef fec t ive i n reducing the sever i ty of tho disease 
i n p lants inoculated simultaneously vdth optimal inoculum 
densi ty of E* incogni ta ( 5000 larvae ) and the three fungi 
( 5 g ) • Hoot-knot Index as well as the number of la rvae 
i s o l a t e d around the roots has been considerably reduced. 
The h ighes t concentration v i z . 50 g oi lcake/kg of s o i l has 
been proved to be phy to tox ic . There have been, however, 
differences i n the efficacy of d i f fe ren t o i lcakes i n d i f f e ren t 
root-knot and Hingal combinations, Neem cake has been most 
benef ic ia l vihen seedlings have been inoculated x^dth R, solanl 
and E. l a s a ^ J M a ; neem and cas tor cake with iJ. atrnmentarlum 
and \i» incognita combinations and cas tor with pvthium sp. 
and M» incognita combinations. Mahua cake i n a l l the combina-
t ions have been phytotoxlc though I t considerably reduced 
l a r v a l population. 
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IMTHOUUCTION 1 
MATERIALS km im-moDS 15 
EXI^ E1UI4EI^ TAL RESULTS 
1, Studies dealing with inocula t ion of 
eggplant seedlings, Solanuw melongena 
witti three d i f fe ren t inoculum leve l s 
of Hhigpctonia 3SilaI^ and MglQldQgyy f^t 
incogni ta indiv idual ly and i n combina-
t ion , 
i ) Inoculat ion vrith root-knot nematode 21 
alone. 
i i ) Inoculat ion viith 1 . solani alone 22 
i i i ) Simultaneous inoculat ion vi th root- 22 
knot and J3. so lan i . 
iv) Pr io r inoculat ion x^dth root-knot 29 
(15 days). 
v) Pr ior inoculat ion with root-knot 3h 
(30 days) . 
vi) P r io r inoculat ion with J3. jSfiiaSL 3^ 
(15 days) . 
v i i ) P r io r inoculat ion with fi. solani 37 
(30 days) . 
2 . Studies dealing with inocula t ion of 
eggplant seedlings, Solnnum melongena 
with three d i f ferent inoculum leve l s 
of ixttl i l ia sp. and a . iPCggftlta i n d i v i -
dually and in combination. 
i ) Inoculat ion 'vith root-knot nanatode 38 
alone. 
i i ) Inoculat ion with Fvthium sp. alone 38 
Page 
111) Simultaneous inocula t ion with loot - ^3 
knot and Pvthlum sp. 
Iv) P r io r inoculat ion with root-knot US 
(15 days) . 
v) Pr ior inoculat ion with root-knot U6 
(30 days) . 
vi) Pr io r inoculat ion with fy1;3ciX\m, sp. 51 
(15 days) . 
v l l ) P r i o r inoculat ion with pythlum sp, 5^ 
(30 days) . 
3. Studies dealing with inocula t ion of egg-
p lan t seedl ings, planum mslsmsSQa vith 
CQiifitoiirtQhwn jatrr3r>9ntarl,wn andjj.incognita 
ind iv idual ly and i n combination. 
1) Inoculat ion with root-knot nematode 55 
alone. 
11) Inoculat ion with Q. atramentarlum alone. 55 
i l l ) Simultaneous inoculat ion with root-knot 60 
nematode and £ . al^rffflentarivm. 
iv) P r io r inoculat ion with root-knot 63 
(15 days). 
v) P r io r inoculat ion with root-knot 66 
(30 days) . 
vi) P r io r inoculat ion with SL' a traagntaimm 66 
(15 days) . 
v l l ) P r io r inoculat ion with li. atramantflrlum 71 
(30 days) . 
h. Effect of d i f fe ren t d i l u t i ons of cul ture 72 
f i l t r a t e s of the three fungi on the ha td i lng 
of H. iPCOKPita* 
Pase 
5. Effect of d i f fe ren t d i lu t ions of cul ture 72 
f i l t r a t e s of the three fungi on the 
mor ta l i ty of H. incogni ta l a rvae . 
6, Effect of d i f fe ren t o i lcakes on the gnswth 
of eggplant seedlings inocula ted wiliij 
1) flhlzQCtey^ia .SQlmL and H, incognl tp . 76 
i i ) Pvthium sp. and H. incoeaiita. QU-
i l l ) ,SoarletQtrlc»^wq atrfaffgAtarlTO and 92 
H* incogni ta . 
DISCUSSION AND COWGliJSlON 101 
REFEKENCBS IO8 
IMTHQDUCiroIl 
Knowledge about nonatode as causal organlsn, quite 
independent of o ther micro-organism, has been obtained on 
the bas is of data on d i s t r i b u t i o n ; population dens i t i e s of 
ce r t a in p a r a s i t i c nematodes; and inoculat ion of nematode 
free so i l with nematodes from infes ted so i l and y ie ld increase 
r e su l t i ng from t r ea t ing the in fes ted so i l isitti neraaticldes. 
Like fungi and bac te r i a , nematodes vAnen extracted from so i l 
o r oliier bio topes comprise mixture of species from several 
genera. Thus a log ica l approadi for the study of e t io logy 
of disease caused by nematodes would be to study the i n t e r -
act ion of nsnatodes with o ther combination of so i l biosphere 
spec ia l ly those tha t are recognized as p lan t pathogens. 
This phase has only recently evinced the i n t e r e s t of 
nena to logis t s , p lan t pa tho log is t s , bac t e r io log i s t s and 
v i r o l o g i s t s . L i t e ra tu re per ta in ing to the above aspects 
has been reviewed by Bergeson (1972), Brzeski (1970), Mi l l e r 
(1965), Mountain (196?), P i tcher (1965), Pox^ell (1963, 1971) 
and Raski and Hewitt (1963). 
Much of the l i t e r a t u r e per ta in ing to nenatode fungal 
i n t e r a c t i o n deals with in te rac t ion between root-knot nematode 
and w i l t caused by Fusarium species . Atkinson as ea r ly as 
1892 noticed tha t the infect ion by root-knot considerably-
Increased the incidence and sever i ty of Fusarlum wi l t in 
cot ton. Young (1939) while working with tomato obtained 
s imi la r r e s u l t s . Smith and h i s associa tes (19'+1, 19*+6, 
195^ *+ and i960) noted tha t y i e ld , root-knot nematode res i s t ance , 
root-knot Index and wi l t percentage were pos i t i ve ly corre la ted 
and, therefore, warned tha t In cotton breeding program due 
a t t en t ion should be paid to t h i s aspect . According to 
Incognita 
Martin ajj ^ . (1956) HQloldogvne /aciCtft Chltwood, 19^9 
s ign i f i can t ly Increased the ^isarlum w i l t Incidence In cotton, 
while o ther nematodes such as Triohodorus^ Tvienrihoihvndius 
and HellGotvlendius fa i led to do so. Jenkins and Coursen 
(1957) were able to Induce 100 percent wi l t ing In Fusarlum 
w i l t r e s i s t a n t tomato var ie ty In the presence of i l . Incognita 
a c r l t a and only 60 percent In the presence of Meloldogyne 
ha-Dla Chltwood, 1959. Binder and Hutchinson (1959), on the 
o the r hand, fa i led to obtain pos i t i ve r e s u l t s . Perry (1961, 
1963) found a synerg is t ic r e la t ionsh ip between Fusarlum 
oTcvsporum (Woll.) Snyder and Hansen and llglQldosyT^Q in no an! ta 
(Kofoid and iVhite 1919) Chltwood 19^9 on cotton. 
Salgado aJfc ^ . (1966) observed tha t sand contents 
had no s ign i f ican t e f fec t in the incidence of cotton w i l t 
when p lan ts were inoculated with Fusarlum Qxvsporura f, 
vasinfectum (Atk.) Snyder and Hansen and H. incogni ta . 
3 
Goode and McGulre (1967) pointed out t ha t nematode 
infect ion enabled cer ta in races of Fugarium oxvaporum f. 
IvGoperaiGJ (Sacc.) Snyder and Hansen to a t tack tomato 
v a r i e t i e s o rd ina r i ly r e s i s t a n t and tha t the fungus tended 
to mutate within the hos t . 
Kawamura and Hirano (I967, 1968) reported tha t tomato 
seedlings shoved v a r i e t a l difference in vd l t symptoms and 
tha t ttie complex was character ised by quant i t a t ive ra ther 
than qua l i t a t ive synergism. Ihey also reported tha t most 
severe damage to the seedlings occurred when inoculated 
with M. incognita and I . oxYSPOrvm f. Ivflopersiei simultaneouly. 
•Fusarium-root-toot complex i s not r e s t r i c t e d to 
cotton and tomato, but has been described on o ther host as 
well , on mimosa by Gi l l (1958), on a l f a l f a by McGulre, 
Walters and Slack (1958). 
Por te r and Powell (196?) observed a d i s t i n c t i n t e r ac t i on 
between F, oxvaporum f. nigot ianae Johnson and the three 
species of root-knot nematode v iz . M. lafiomLta, Meloidogvne 
.arenallft Neal, 1889 and Meloidogvne jjL3£a21l£3 (Treub, lB85) 
Chitwood 19^9 and in eadi case simultaneous inoculat ion 
caused l e s s damage to tobacco seedlings than those 
inoculated with nematodes 2-U- weeks p r i o r to fungal 
inocula t ion . Johnson and L i t t r e l l (1969) reported tha t 
n e i t h e r E. Incosn l t s n o r ^ . j iacla o r J i . Javaplgja 
broke the r e s i s t a n t to jltsarium w i l t in Chrysanthemum 
var. W/hite Iceberg. Recently Fassu l io t i s 
4 
and Rau (1969) reported tha t In a Fusarium r e s i s t a n t var ie ty 
of cabbage three Inoculum l eve l s eadi of H» Incognita an r l t a 
and I . oyvsporum f. cQngltttlnang (Wr.) Snyder and Hansen, 
did not produce cabbage yellow symptoms, A*iile in Fusarium 
suscept ible var ie ty in the presence of nematodes even a t 
low Inoculum l e v e l , the disease was great ly aggravated. 
Root-knot and Fusarium conplexes are by no means the 
only ones exhibi t ing synergism in disease syndrome, but 
there are cer ta in o ther nematodes and wi l t fUngl, combinations 
t ha t have been incriminated in the causation of complexes, 
Holdeman and Graham (195^) and Cooper and Brodie (1963) found 
tha t the renifoim nematode, Rotvlenr-hulus renifoimls Linford 
and Ol ivei ra , 19^ +0 contributed to grea ter w i l t development 
in susceptible cotton var ie ty Half and Half than in w i l t 
r e s i s t a n t var ie ty Delfos U-25-920, NevAiall (1958) and Stover 
(1966) reported tha t i n the presence of Radopholus gimlllg 
(Cobb, 1893) Thome, 19I+9 banana Fusarium w i l t doubled, 
Feldmesser £jj ^ , (i960) also reported s imi la r r e s u l t s , 
while working on c i t r u s . 
According to Labruyere £jj ^ . (1959), "ear ly yellowing" 
disease and roo t - ro t was dependent upon the presence of both 
HQplplalBms Unlfomlg Thome, 191^ 9 and Fusarium oyvsporum 
f. p i s i (Llndf.) Snyder and Hansen. 
Hlrano and Kawamura (1965) reported tha t when 
colonies o r cul ture f i l t r a t e s of Fusarium spp, were 
inoculated into s o i l , infes ted with Pratvlenchus 
penetrans (Cobb, 1917) Chitwood and Otelfa, 1952 nematodes tended 
to accumulate In the so i l block around the Aingus colony, 
Edmunds and Mai (1967) and Edmunds (1968) found tha t more 
IratyXgncnus RSSailans moved towards a l f a l f a roots Infected 
with F. oyysT^Qrum than the non-infected, presumably, because 
diseased roots l i b e r a t e d grea ter amount of C02. O'Baxmon 
M Jul. (1967) reported tha t Tvlenchulus semiT^enetrans Cobb, 1913 
increased root decay by Fusarium spp. in lemon and temperature 
exerted a profound influence on the i n t e r ac t i on . 
Michell and Powell (1972) reported tha t a grea ter 
percentage of cotton p lan t s susceptible to Fusarium, wil ted 
when the nematode, Pratvlenchus brachvurus (Godfrey, 1929) 
F i l i p j e v and Stekhoven, 19^1 and fungus J", oxvsporum f. 
vqsinfQGtum were applied simultaneously than \*ien the nematodes 
were added 2 weeks p r i o r to the fungus o r when the fungus 
alone was used. TylenchorhvnGhus dubius (Butschl i , l873) 
F i l i p j ev , 1936 alone and in combination \d.th Fusarium roseum f, 
c e r e a l i s (Gke.) Snyder and Hansen s ign i f i can t ly reduced top 
growth (Dry w e i ^ t ) of Merion kentucky blue grass when compared 
to the control (Vargas and Laughlin, 1972). 
Vert ici l l ium wi l t , a disease, vihich i s e t i o l o g i c a l l y 
qui te s imilar to Fusarium wi l t , i s influenced by 
nematodes. A synerg is t ic re la t ionship bet\ireen Vert ic i l l ium 
Vert ici l l ium albo-atrum ^ -^  ^'-^ 
dahliae Kleb./Reinke and Berthold and Pratvlenchus penetrans 
had been demonstrated in the e t iology of eggplant 
and tomato wi l t by Mckeen and Mountain (196O, 1961) 
and Mountain and Mckeen (1962). The incidence 
6 
of vd l t was great ly Increased by the nematodes even I f the 
l eve l of the fungus in the so i l was low. Bergeson (1963) 
also reported tha t the inoculat ion of Fratvlent^hus penetrans 
in fec ted p lan t s of Mentha p i p e r i t a with J , albo-atrum resu l ted 
i n the appearance of w i l t symptoms 2 weeks e a r l i e r than those 
when healthy p lan t s were inoculated. Faulkner and Bolahder 
(1969) reported 27°C as the optimum temperature for i n i t i a l 
symptom expression of VertiGilli\im w i l t of peppennint and 
disease development for plants inoculated with J, dahliae and 
Pratvlenchus minvus Sher and Allen, 1953 as against 2UPC 
for p lan t s inoculated with fungus alone, A s imi la r i n t e r ac t ion 
between these pathogens in potatoes was reported by Morsink 
and Ridi ( I968) . Ovejman and Jones (1970) reported h i ^ e s t 
incidence and sever i ty of w i l t caused by Jf. albo-atrum on 
tomato p lan ts infes ted \idth TvlenGhoihynohus cap i ta tus Allen, 
1955 and 1 . albo-atrum a t 23°C and witii M. incogni ta and 
1 . albo-atrum a t 29°C. 
For a considerable long time most of the inves t iga t ions 
were directed towards the study of complex in which root-knot 
and wi l t causing fungi were involved. However, the role of 
o the r fUngi in the causation of root decay was not given due 
a t t en t i on , Tisdale (1931) and SasserjBt_a]U (1955) observed 
t h a t res is tance in tobacco v a r i e t i e s to black shank 
or f fan i^ , Fl^YtQP^ltiiqr^ parfiSltlca f. n icot ianae (Bredade 
Haan) Tucker, was reduced in the presence of root-knot 
nematode. Powell and Nusbaum (196O), for the f i r s t 
time, c r i t i c a l l y studied the in t e rac t ion between 
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pfavtorhthora pnraait lGa f. PJLCQtifl^ aQ and H. lncQ„ffllltfl SLfiJlla 
and observed tha t the fUngus colonized the ga l l t i s sue including 
the cells an te r io r and pos t e r i o r to the females and the egg-masses 
and resul ted In d r a s t i c t i s sue disorder . M i l l e r (1968) also 
obtained s imi lar r e s u l t s with H. .1 avanlp^ and £ . Pftraslticft f. 
n loot lanae on tobacco. Later Inagakl and Powell (1969) observed 
synergism between les ion nematode, pratylenehus brariivurus^ and 
£ . p?^rasltlga f. nlQQtlanaQ. However, t h i s held t rue only In 
v a r i e t i e s tha t were suscept ible to black shank. The sever i ty 
was more when nematode and fungal Inoculums were added simul-
taneously o r the nematodes one week before Aingus Inoculat ion 
as ; against those p l an t s , where nematodes were Inoculated 3-1+ 
weeks In advance. ^jrl l le and Taylor (196O) showed tha t root-
ro t of soybeans Inc i t ed by Phytophthora species was s ign i f i can t ly 
more severe in the presence of root-knot nematode, H. hatila 
than in i t s absence. 
In te rac t ion between Meloldoaryne and Rhlyoctonta had 
been reported on cotton by Reynolds and Hanson (1957) and 
Cauqull and Shepherd (1970); on soybean by Taylor and wyllle 
(1959). ; ^ l t e (1962) and Brodie (1963) also reported a 
synergism between RhiTJOctonia j o l a Q i Kuhn, fythlma debarvanum 
Hesse, and root-knot nematodes in the seedling disease 
complex of cotton. I rv ine (1965) found no s ign i f i can t 
difference in the reduction in 
y ie ld of a l fa l fa a t 15*C \i\en infected by H. J l a i ^ and 
fi» 3Qli?»ir however, a t 20 to 30*0 maximiom number of p lan t s 
were k i l l e d . 
Seedling diseases of several crops caused by nematodes 
and fungi combinations had been reported by several workers. 
oxysporum 
Norton (196O) found tha t R. .sfiiaSl, I'l f. VftainfeGtum and 
Pythium debaryanum caused grea ter pre-emergence damping-off 
of cotton, i f a . incQRl^lta Afilila was p resen t . Minton and 
Minton (1966) observed no i l l e f fec t of e i t h e r s t ing 
o r root-knot nematodes with Fusarium on emergence of cotton 
seedl ings , however, damage became apparent on o lder p lan t s 
exposed to e i t h e r of the nematode and the fungus i n a l l the 
s o i l types. Powell and Batten (1967) reported tha t both 
£ . solani and Pvthium spp. noimally caused i n s i g n i f i c a n t 
damping-off of tobacco seedlings and no damage even to 
mature p l an t s , however, i t caused extensive damage even to 
mature p lants vAiich had already been infec ted with E. iQfifiLfiQlla. 
L i t t l e damage occurred when tiie p lan t s were inoculated with 
fungi and root-knot nonatodes simultaneously. Similar 
r e s u l t s were obtained witii s o i l - i n h i b i t i n g fUngi i n combina-
t ion with root-knot.Species of £zJMaa, Curvularla, SolEddLS, 
^^spergJllusT Penici l l ium and Trichodeima caused severe 
necros is on tobacco roots i n treatments in whidi nematodes 
preceded the fungi by several weeks. None of the fungi by 
induced unless E. incogni ta was present (Powell ejt jJr» 1971). 
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Coswajni 3l jsl* (1970) found tha t when b r in j a l seedlings were 
inoculated with H. lnf»o^ltn and SclQroUvm rQlfSlJL Sacc. , 
25 percent of the p lan t s wil ted as against 6 percent when 
Inoculated with fungus alone. 
Although there are some reports on synergism between 
cer ta in fungi and cyst nematodes ( T r l f f l t t , 1931; Gralner 
and Clark, 1963 and James, 1968), however, the evidence 
I s not as c l ea r cut as between fungi and root-knot c i ted 
above, Grainger and Clark (1963) showed tha t moderate 
In fes ta t ion in potatoes with B, .afiiaQl and Heterodera ros to-
chlensis 'ifollenweber considerably lowered potatoes y ie ld , 
Dunn (1968, 197O) also reported tha t iJ. roatoohlengifl i n t e r -
acted with both B. .Sfilanl and G93ia.QtOtrlCt>Vm atramentarium 
(Berk, and Br.) Taub.. Furtiier, tomato p lan t s suffer 
g rea te r growth reduction v*ien g . rostoohlensls entered the 
roots before £ . solani than v*ien fungus preceded the nematode 
o r when the two pathogens entered simultaneously, Sjmerglan 
between £, sol an j , and sugar-beet nematodes had also been 
reported by Price and Schneider (1965) and Polychronopoulos 
(1970). 
The pln-nematode Paratvlennhus hamatus Thome and 
Allen, 1950 had been associated with ttie species of Rhlzocto-
liia» Pvthium and Fusnrlum in roo t - ro t of cele iy (Lownsbeiy 
and Lownsbery, 1952) and mint (Homer and Jensen 195**-), but 




Apt and Koike (1962) found tha t there was a 
def in i te i n t e r ac t ion between root-knot nematode, H. 
incogni ta acrttft, and roo t - ro t flingus pytt^tUPl graminigola 
Subrani. on sugar-cane, in reducing top growth but not 
root growtii of the p l an t s , vHien pathogens were present 
together. L i t t r e l l and Johnson (1969) reported tha t 
Iceberg (^irysanttiemum p lan t s inoculated ^d.th Pvthlum 
ftPhnnl^QXTqatWPI (Bdson) F l tzp . »nd Belonolalmus lonednau-
AaJSMS Rau, 1958 or t i . incognita showed Pvthium disease 
syiiptoms e a r l i e r , and were more severe, than p lan t s 
inoculated with ilingus alone. Higher disease ra t ings 
were recorded with £ . apl^ fjnlfl^ mRtMW and J . APPgJLCriUdBfaa 
than in p lan t s inoculated with ftingus and E. incogni ta . 
The most severe reduction in p l an t growth was caused 
by a combination of both species of nematodes with 
£ . aphanideroiatum (Johnson and L i t t r e l l , 1970), 
The frequency with which Aspergil lus XLMiis Link, 
was i so la t ed from Argentine Spanish pea-nut she l l s was 
increased i f !!• arenaria o r M. hasX& were present (Minton 
and Jackson, 1967; Ilinton, Bell and Doupnik, 1969). 
lifhereas les ion nematode, PratylendiU3f had no ef fec t when 
present ^d.th ^ . XLaJOiS or Aspergillus nigey van Tieghem 
(Jackson and Minton, I968). 
More damage from roo t - ro t caused bv Gvlindrot^arpon 
radlclGola Wr,, occurs in po ta to , ca r ro t , red clover, tomato 
splnadi and Violet seedlings i f the fungus was present in 
combination vrith Pratvlenchus p r a t e n s i s (de Man, 188O), 
F i l i p j ev , 1936 (Hastings and Bosher, 1938). The sever i ty 
of roo t - ro t of peas caused by Aphonomvces euteiches Dredis ler 
was increased by the nematode Tvlenchorhvnchus mar t in i 
Fielding, 1956 and th i s increase was d i r ec t l y re la ted to 
the population of the nematode (Haglund and King, 1961), 
Hyder and Crittenden (1965) inves t iga ted the re la t ionsh ip 
of root-knot nematode and club-root pathogen of cabbage 
Plasmodiophora brassic^ae \-ioTon, and showed tha t the nematode 
had no ef fec t on the prevalence of fungus. 
All root-knot nematode-fungus combinations do not 
i n t e r a c t in a l l hosts to r e su l t i n increased root decay. 
Another example of t h i s may be found in the react ion of oa t s 
to U. 3.ng9CTlta and PelmtntnosporlVim .Ylcterlag Meehan and 
Murphy (Stavely and Crit tenden, 1967). Olthof (1968) reported 
t h a t Pratvlendius penetrans did not break down the res is tance 
of Burley U-9' tobacco to the black roo t - ro t fungus, Ih ie l av iops i s 
l?fiSigoXft Zopf. 
For the satisfactxjry control of diseases involving 
i n t e r r e l a t i o n s h i p bet'^reen p lan t p a r a s i t i c nematodes and 
p a r a s i t i c fungi, attempts have been di rec ted e i t h e r to 
el iminate nematodes by the appl icat ion of neraaticides (Baines 
5Jt 3 I . 1966; Brodie, 1970) or to el iminate fungi by the 
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appl icat ion of fungicides (Nusbaum and Chaplin, 1952; 
Brodie, 1970; Hendrlx and Powell, 1970; Lindeiman, 1970) 
o r to eliminate botti by the use of wide spectrum "biocides 
(Todd and Clayton, 1956 and Nusbaum and Todd, 1970), 
Undoubtedly, nematode control can be achieved by the appl icat ion 
of chemicals, ho\/ever, because of cer ta in inherent l i m i t a t i o n s 
such a high cap i t a l investment, non -ava i l ab i l i t y and 
pol lu t ion hazards, t h e i r use in country l i k e Ind i a i s 
l imi ted . Attempts have, therefore , been d i rec ted to evolve 
control measures by s o i l management p r a c t i c e s . Out of 
them in recent years , the appl icat ion of organic amendments 
have received much a t t en t ion (Huber and Watson, 1970), 
However, l i t t l e i s isnown about the e f fec t of organic 
amendments in the fonn of o i lcakes which have been reported 
to reduce the population of nematodes and the frequency 
of fungi ( Saxena e t a l . 1971). Bie i r benef ic ia l e f fec ts 
have been demonstrated in a number of diseases of fungal 
o r ig in such as Take-all of wheat, (Fellows, 1929; Texas 
roo t - ro t of cotton (King jaJb 3l» 193^); potato scab (Millard, 
1923; Sanford, 1959); Phytophthora roo t - ro t of avocado 
(Zentnyer and Paulus, 1957); Rhizoctonia disease of beans 
(Fapavizas and Davey, i960). 
The role of organic amendments in reducing root-knot 
nematode was demonstrated by Llnford si jJL* as ear ly as 1938. 
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Since then var ie ty of organlcladdat lve^ have been reported 
to be effect ive in combating diseases caused by a var ie ty 
of nematodes (Oostenbrlnk, 1950, 195^; Vandpr-Laan, 1956; 
Lear, 1959; Mankau and Mlnteer, 1962; Mankdu, 1963; Johnson, 
1959, 1962, 1963; S m ^ and Sitaramalah, 1967, 1971; 
Singh and Pandey, 1967; Khan ^ ^ . 1967; Khan ^ ^ . 1969; 
Khan and Saxena, 1968). 
I t i s c l ea r from the review given above tha t despite 
considerable work carr ied out on nematode-Aingal i n t e r -
ac t ions , knowledge per ta in ing to tbe e f f ec t of d i f fe ren t 
Inoculum dens i t i e s of two pathogens; e f fec t of inocula t ing 
p l an t s a t d i f fe ren t i n t e r v a l s ; e f fec t of organic amendments 
have not yet been ful ly inves t iga ted . Attempts have, there-
fore , been made to study the followlngj 
1. the Inoculat ion of eggplant seedlings Solanum meloneena 
L. with tiiree d i f ferent inoculum l e v e l s of Rhlzoctonia 
golani Kuhn and M^XQldOffm^ incogni ta ( Kofoid and White) 
ChltwDOd indiv idua l ly and i n combination, 
2 . the inoculat ion of eggplant seedlings with three d i f ferent 
inoculum l e v e l s of pvtiilum sp. and ^, incognltp^ i n d i v i -
dually and in combination, 
3 . the inoculat ion of eggplant seedlings with three 
di f ferent inoculum leve l s of Colletotridixm 
StrfPei^t^iriWB (Berit. and Br.) Taub. and U. incognll^a 
individual ly and Incomblnatlon, 
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If. the e f fec t of d i f ferent d i lu t ions of cul ture 
f i l t r a t e s of the three fungi on the hatching 
of E. incs^nyiat 
5. the e f fec t of d i f fe ren t d i lu t ions of cul ture 
f i l t r a t e s of the three fungi on ttie mor ta l i ty 
of H. incogni ta la rvae , and 
6 , the e f f ec t of d i f fe ren t o i lcakes on the growth 
of eggplant seedlings Inoculated, wlthj 
1) £ . .Sfil^^ and E. XT^cosnita, 
11) gyt^JM sp. and E* incQKPltat and 
111) Q, atramentartum and E* 
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MATERIALS AND MsmoDs 
RAISIUG CULTURES OF FUNGI AND THEIR MAINTENANCEJ Cultures 
of gpAJ-^totalcnum atrf^gntay;>,um (Berk. & Br.) Taub., Bhizpcto-
n la .afilaSl Kuhn. and Pythluin sp. o r i g i n a l l y i s o l a t e d from 
eggplant roots and maintained on F.D.A., have been used 
throughout the s tud ie s . 
Out of a number of l i qu id media t r i e d for the growth 
of these fungi Leonian's solution (Potassium monobasic 
phosphate, 1.2 g ; Magnesium sulphate, 0.6 gj Peptone, 
0.6 g5 Maltose, 6.25 g; Malt ex t r ac t , 6.25 g; and d i s t i l l e d 
water 1000 ml ) proved excel lent for the growth of £ , AliXa-
aSUfcailaa, ExJillim sp . , >*iile f o r f i . .aoialU, % c h a r d ' s 
solut ion (Potassium n i t r a t e , 10.0 g; Potassium dihydrogen 
phosphate, 5.0 g{ Magnesium sulphate 2 .5 g; Fe r r i c chloride, 
0.02 gj Sucrose 50.0 g and d i s t i l l e d water 1000 ml ) . 
Inoculum was ra ised i n the above media contained i n 250 ml 
f l a sks . The mycelial mat was washed i n d i s t i l l e d water and 
blended for 30 seconds. Fungal suspensions were prepared 
by mixing the fungal mycelium i n d i s t i l l e d water a t the 
r a t e of 10 g of mycelium in 100 ml of s t e r i l i z e d d i s t i l l e d water 
Each 10 ml of t h i s suspension jfiaSrtSBSrtl 1 g of fungus. 
Three inoculum l eve l s of each fungus viz^ 1, 2 and 5 g 
were used. 
lf> 
RAISING CULTURE OF M.. incooyTA AND ITS MAIMTENANCE - A 
s ingle egg-mass obtained fnbm eggplant, (Solanum meloneena L.) 
roots Infected with Melolddgyne incogni ta (Kofold and iVhlte, 
1919) CJiltwood, 1 9 ^ was sbrface s t e r i l i z e d in 1 : 500 
so lu t ion of (iiloTOK (CcSf^ hypochlorite) for 5 minutes 
and washed th r i ce in stetoTzeSTwaterT The eg^-mass was 
then allowed to hatch i n s t e r i l i z e d d i s t i l l e d water a t 27*C 
temperature. Eggplant seedlings ra ised in autoclavod s o i l 
were inoculated with the larvae thus obtained. Later more 
plfants were Inoculated a t regular i n t e r v a l s with a view to 
have regular supply of inoculum. 
Every time p r i o r to inocula t ion the egg-masses were 
removed from the in fec ted roots of eggpla;nt and allowed to 
hatch (Stemerding, 1963). For l a r v a l count, one ml of 
l a r v a l suspension thus obtained was pipet ted i n Hawksley 
counting s l ide and the number of larvae was counted under 
a stereoscopic microscope. The process was repeated 
th r i ce and the number of larvae present per ml of the l a r v a l 
suspension was standardized. Calculat ions were made for 
the t o t a l suspension to be used for inocu la t ion . Three 
inoculum leve l s v i z . 1000, 2000 and 5000 la rvae were used 
throughout the s t u d i e s . 
RAISING SEBDUNGS 0 / EGGPLANT - Seeds of eggplant var . Pusa 
Purple Cluster wore seeded i n wooden t rays containing 
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autoclaved soi l -sand-organic manure mixture In the r a t i o 
of 3 s 1 : 1. After 3 weeks, seedlings were t ransplanted 
i n s ix indies clay pots containing 1 kg of autoclaved s o i l . 
IIOCULATION OF PUMGI AND NEMATODES - When the seedlings 
had es tabl ished themselves, a por t ton of the s o i l was 
removed or holes were made around the roots to which tiie 
fungus o r the nematode inoculum contained in s t e r i l i z e d 
d i s t i l l e d water was p ipe t t ed . The seedlings were inoculated 
e i t h e r with 1, 2 and 5 g of £ . ^olanl^ Pvthium sp. and i3. 
fttraanentarium or with 1000, 2000 and 5000 larvae of Ji. incognita. 
per seedl ing. 
For studying the combined ef fec t , the seedlings were 
inoculated as u n d e n -
1) Inoculat ion with fungi and larvae simultaneously; 
11) Ixtoculatlon with larvae 15 days p r i o r to fungal 
inocula t ion; 
i l l ) Inoculat ion with larvae 30 days p r i o r to fungal 
Inocula t ion; 
iv) Inoculat ion with fungus 15 days p r i o r to la rvae 
inocula t ion; and 
v) Inoculat ion with fungus 30 days p r i o r to larvae 
inocula t ion . 
Throughout the s tudies there were three r ep l i ca t e s for each 
t reatment . Unlnoculated p l ^ t s served as con t ro l . 
IS 
RECOHDING OF DATA - Sixty days a f t e r inocula t ion the 
p l an t s were careful ly removed from the po t s . The roots were 
washed i n slow running water to remove the adhering so i l 
p a r t i c l e s . Excess of water was removed by placing the 
root system on the b lo t t ing papers . The growth of the 
p l an t was detemined by measuring length of the root and 
shoot i n centimetres and also by recording the fresh weight 
of the p lan t i n g. The p lan t s were kept i n envelops for 
drying i n an oven running a t 80**C for 2^ hours and the 
dry w e i ^ t was also deteimined. The reduction i n p l an t 
growth was also calcula ted i n percen t . 
Boot-knot ga l l s r a t ing was done as under:-
0 s: No root-knot g a l l s . 
1 s Few ga l l s 
2 = Light ga l l s 
3 = Moderate g a l l s 
I*, r High ga l l s 
At the end of each experiment the f ina l population 
of root-knot larvae i n s o i l was also detenained* 
MORTALITY Ti2ST - To study the ef fec t of cul ture f i l t r a t e s 
on larvae of tl . lncognit?n,^ the three fUngi grown for 15 days 
in 2^0 ml of l i q u i d medium were f i l t e r e d through iVhatman 
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f i l t e r paper no. 1. F i l t r a t e , thus obtained, have been 
a r b i t r a r i l y tenaed as 'tJ' so lu t ion . Different d i lu t ions 
were prepared i n s t e r i l i z e d d i s t i l l e d water from the Standard 
so lu t ion v iz . S/2, S/10, S/100, S/1000 and S/10000. T© 10 ml 
of each d i lu t ion contained i n Syracuse watch g lasses , 500 
hand-picked larvae of M. incogni ta were t r ans fe r red . The same 
number of larvae placed i n d i s t i l l e d water served as cont ro l . 
Later , the watch glasses were kept in an incubator running at 
25**C temperature. There were three r ep l i ca t e s for eadi 
treatment. Counts of larvae tha t became immobilised in each 
d i lu t ion were made a f t e r 12, 2k- and U8 hours. 
HATCHING TEST - For hatching experiment, 5 egg-masses of 
same size were t ransfer red to each pe t r id i sh containing 
10 ml of d i f fe ren t d i lu t ions of cul ture f i l t r a t e s of each 
fungus, Pe t r i dishes were kept a t 25**C temperature. The 
hatdied larvae were counted a f t e r U8 hours of incubat ion. 
The egg masses placed i n d i s t i l l e d water served as cont ro l . 
Eadi treatment was rep l ica ted t h r i c e . 
OILCAKBa TSiJT - Ihe s t e r i l i z e d s o i l was amended with neem, 
(AzadlrachtS iBdlAa J u s s . ) , groundnut, (f rad i ig hvpocea Linn . ) , 
cas tor , (RJGinua communis L inn . ) , mustard ( Bra^slca campestrig 
L inn . ) , and mahua ( Hadhuca ind ica Gmel.), cakes a t the ra te 
»> i 
of 10, 20 and 50 g o i lcake per kg of dry s o i l respec t ive ly . 
Later i t was t ransfer red to 6" p o t s . After 15 days of 
wait ing period the seedlings of eggplant var , Fusa Purple Clus ter 
were transplanted to t rea ted as well as un t rea ted po t s . 
When the seedlings had es tabl i shed they were inoculated with 
5000 larvae and 5 g of fungus mycelium. The p l an t growth, 
i t s weight and the population of nematodes i n s o i l and 
root-knot index was deteimined as indica ted e a r l i e r . 
STATISTICAL ANALYSIS - Bio data obtained were analysed 
s t a t i s t i c a l l y and r e s u l t s have been discussed a t five 
percent leve l of p robab i l i t y . 
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EXPERIMEIITAL RESULTS 
R. 80LAKI AMD M. IHCOGNITA 
IMOCULAnON mm BOOT-KNOT NEHATODB ALONE: 
Remilts presented i n Table 1-A show tha t when seedlings 
of eggplant var. Pusa Purple Clus ter were Inoculated with 
1000, 2000 and 5000 larvae of B. incognita the average fresh 
weight of the p lan t s was 20.5 , 16.1 and 10.7 g respect ive ly , 
and ttie diy weight was 3.20, 2.70 and 1.65 g respect ive ly 
for Hie corresponding inoculum l e v e l s . The fresh and the dry 
weight of the uninoculated p lan t s was 32.6 and 1+.65 g res -
pec t ive ly . The root measured 22.0, 19«0 and 16.0 cm and the 
shoots 15«0, 13.0 and 9.0 cm respect ively for the corresponding 
inoculum l e v e l s . The roots and shoot of uninoculated p lan t s 
measured 25«5 and 16.5 cm respec t ive ly . 
The f ina l population of larvae two months a f t e r 
inocula t ion was 5371f 6912 and 10531 respec t ive ly . Root-knot 
g a l l s developed i n a l l t reatments, however, p l an t s inoculated 
with 5000 larvae ?lot only developed grea ter number of g a l l s 
bu t wera also bigger i n s i z e . The root-knot index was 2 .5 , 3.0 
and 3.5 respec t ive ly . 
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Fig . 1. Growth of eggplant when inoculated with 
SJ^lQldQgyng jngQgr^lto ( 5000 larvae ) 
o r Hhizoctonia solani ( 5 g ) o r with 
bom organisms. 
F ig . 2 . Growth of eggplant when inoculated with 
three d i f f e r en t inoculum leve l s of ^ . 
incogni ta . 
F ig , 3. Growth of eggplant j^*ien inoculated with 
three d i f fe ren t inoculum leve l s of 

IWOGULAnOW kam BHIZOCTOMIA SOL/^g ALONE: 
Vlhen seedlings \rere inoculated with 1, 2 and 5 g 
mycelium of £ . aolnnif the fresh vreight of p l an t s was 16.6, 
12.3 and 6.6 g respect ive ly , while dry w e i ^ t was 2.70, 1.85 
and 1.20 g respect ively for the corresponding inoculum l e v e l s . 
un-
The fresh and dry weight of / inocula ted p lan t s was 32.6 and 
1+.65 g respec t ive ly . Ihe roots of inoculated p lan t s measured 
20.0, 16,0 and 12.0 cm respect ive ly , while shoots measured 
13.0, 10.0 and 7 .5 cm respect ively for the corresponding 
inoculum l e v e l s . The roots and shoot of uninoculated p lan t s 
measured 25.5 and 16.5 on respect ively (Table 1-A). 
SIIIULTANBOUS IKOCULATION WIIH BOOT-KNOT NEHATODB AND R. SOLAMI : 
I t i s c l ea r from Table 1-B tha t simultaneous inoculat ion 
of seedlings with E. incogni ta and £• SSlsX^ i n nine possible 
combinations v i z . 1/1000, 1/2000, 1/5000, 2/1000, 2/2000, 
2/5000, 5/1000, 5/2000 and 5/5000 (g mycelium per number of 
l a r v a e ) , brought about a g rea te r reduction in the fresh as 
well as dry weight of the seedl ings . The fresh w e i ^ t of 
the p lan ts was 10.0, 5.8, 3.7» 5.0, 3.9, 2.U-, lf.2, 3.3 and 
1.7 g respect ively , while the dry weight was 1.M), 0.95, 
0.50, 0.80, 0.52, 0.28, 0.5lf, 0.35 and 0.19 g respect ively 
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Fig. If. Growth of eggplant v*ien inoculated simultaneously 
with j3. jsaiaQi ( 1 g ) and the three d i f fe ren t 
inoculum l e v e l s of E. IDS 
Fig . 5 Growth of eggplant \*ien inoculated simultaneously 
with fi. sQlanjL ( 2 g ) and the three d i f fe ren t 
inoculum l e v e l s of li, incogni ta . 
F i g . 6. Growth of eggplant vihen inoculated simultaneously 
with ^ . gol?ini ( 5 g ) and the three d i f fe ren t 
inoculum l e v e l s of H* incogni ta . 
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Fig, 7 . Growth of eggi^lant when inoculated with three 
d i f fe ren t inoculum l eve l s of E* incognita 
15 days p r i o r to inoculat ion of H. solani ( 1 g ) 
Fig. 8. Growtti of eggplant vHien inoculated \-rLtti three 
di f ferent inoculum leve l s of H« incognita 
15 fiays p r i o r to inoculat ion of R. solani (2 g ) . 
Pig, 9. Growth of e^^gplant ^*ien inocul--^ted with three 
d i f ferent inoculura l eve l s of tl . incognitfi 
15 ilays p r i o r to inocul-ition of R. .Sfiliffil ( 5 
M. INCOGNITA 
18 DAYS PRIOR TO 
: A 
1/5000 1/2000 1/1000 
8 
V -
The roots measured 16.0, 12.0, 9.0, 12.0, 8.0, 7.5i 11.0, 
10.0 and 6.0 cm, >Aille shoots measured 10,5i 7.5f 6 .0 , 7 .0 , 
5.0, ^-.2, 6 ,5 , ^ .0 and 3.0 cm for the corresponding treatments, 
respect ive ly (Table 1-B). 
The number of la rvae i s o l a t e d fxx)m the s o i l in the above 
treatments a t the end of experiment was 3287, 3503» 53^1* 
23lf5, 1+582, 6030, IU05, 3**>5 '^and 5250 respect ively as against 
5371* 6912 and 10531, when seedlings ^^ere inoculated with 
1,000, 2,000 and 5f000 larvae i n the absence of fungus. 
Root-knot ga l l s developed i n a l l ttie combinations however 
t h e i r number was l e s s and they \mre small i n s i z e . The root-
knot index was 1.0, 1.0, 2 .0 , 1.0, 2.0, 2 .0, 1.0, 1.5 and 2,5 
respec t ive ly . 
PKtOh iNOCULAnoN »^ !IH ROOT-KHOT ( 15 DAYS ) : 
The average green w e i ^ t of the p lan t s was 1^.6, 9.8, 
6 .7 , 9.0, 6 .^ , 5.0, 7 . 1 , ^ .9 and 3.6 g and dry weight was 
2 .35 , 1.55, 1.25, 1.^5. 1.20, 0.79, 1.10, 0.70 and 0,if9 g 
respect ively for the corresponding combinations, .The roots 
measured 17.0, 1^,0, 10,0, 16,0, 12,0, 11,0, 10.5f 9.5 and 
7.0 cm and the shoots 12.5, 10.0, 8.0, 9 .5 , 7»^t 6 .0 , 8.0, 
6.8 and 5.5 cm respect ively (Table 1-C). 
The f ina l l a r v a l population was 23^1, U78^, 6991, 2 W , 
3621, 6201, 2305, 3593 and 622»f respect ive ly . The ga l l s 
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Fig, 10. Growth of eggplant \*i0n inoculated with three 
different inoculum levels of M» incognita 30 days 
prior to inoculation of £ . i f f l l a l & v l g ) . 
Fig. 11, Growth of eggplant T(*ien inoculated with three 
different inoculum levels of E. incognitn 30 days 
prior to inoculation of R. aolani ( 2 g ) . 
Fig, 12. Growth of eggplant ii^ ien inoculated with three 
different inoculum levels of E. incognit;^ 30 days 
pr ior to inoculation of S. .asiiaai ( 5 g )• 
M. INCOGNITA 
30 DAYS PRIOR 
R. SOLANI 
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Fig. 13, Growth of eggplant ^Jien inoculated ivith three 
d i f fe ren t inoculum leve l s of H, incQgniti[t 15 days 
a f t e r the inoculat ion of £ . solanj. ( 1 g ) . 
Fig , lU-. Growth of eggplant \jhen inoculated with three 
d i f fe ren t inoculum l eve l s of H. incognita 15 d'=iys 
a f t e r the inocu l i t ion of R. solani ( 2 g ) . 
Fip„ 15, Growth of eggplant ^^en inoculated 'vith three 
d i f fe ren t inoculum l eve l s of il,, incognit.-^ 15 days 






developed in a l l the a>mblnatlong and the root-knot index 
was 1.0, 1.?, 2 .0, 1.0, 1.0, 2 .0, 1.0, 1.0 and 2.0 respec t ive ly . 
PHIOK lUOCULATION {•Jl'Si WDOT-KNOT ( 30 DAYS )» 
The fresh weight of the p l an t s was 11.6, 7.5» 5-2, 
7 .0 , 5.0, 3.2, 5 .1 , ^ A and 3.0 g and diy weight was 2 .0 , 
1 . ^ , 0.90, 1.20, 0.8Jf, 0.53« 0.90, 0.60 andO.UO g respect iye ly . 
The roots measured 15»0» 12.0, 7 .0 , 12.0, 11.0,10.0, 11.0, 
10.0 and 8.0 cm and the shoots 11.0, 9 .5 , 7 .0 , 8 .5 , 6 ,8 , 5.0, 
7 . 3 , 6.0 and 5.0 cm respect ively for the osrresponding 
inoculum l eve l s ( Table 1-D). 
The l a rva l count recorded a t the end of t e s t was 3 ^ 5 , 
^ 3 1 , 7052, 3^+71, 5792, 6217, 3690, »+728 and 6832. The ga l l s 
developed i n a l l the combinations and the root-knot index 
was 1.5, 1.5» 2 .5 , 1.0, 1.5, 2 .0 , 1.0, 1.0 and 2 .5 respect ively . 
PKCOK IWOCULAnOH iaiH K. SQLAja ( 15 DAYS ) : 
The fresh weight of the p lan t s was 1^.2, 10.3, 6 .6, 
9 .^ , 6 .8 , lf.6, 7»5t 5.3 and 3.7 g and the dry weight 2.28, 
1.6lf, 0.99, 1.1+2, 1,00, 0 .81 , 1.15, 0.87 and O.6O g r e s -
pec t ive ly . The roots measured 20.5, 13-5, 10.0, 13.5, 1^.0, 
12.5, 12.0, 11.0 and 7.0 cm and the shoots 12.5, 9-5, 8 .5, 
10.5, 8.0, 6 .5 , 8 .5 , 7.0 and 6,0 cm respect ively for corres-
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Fig. 16. Growth of eggplant when Inoculated with three 
d i f fe ren t Inoculum l e v e l s of M, innognlta 30 days 
a f t e r the inocula t ion of B. jsoiaSi ( 1 g ) . 
F ig . 17. Growth of eggplant when Inoculated with three 
d i f fe ren t inoculum leve l s of U.. incognita 30 days 
a f t e r the inocula t ion of fi. .saJLaOi ( 2 g ) . 
F ig . 18. Growth of eggplant \*ien Inoculated with three 
d i f fe ren t inoculum l eve l s of H, innognita 30 days 
a f t e r the inocula t ion of B. solani ( 5 g ) . 
R. SOLANI 90 









The f ina l population of l a rvae In s o i l was 1319, 2301, 
2910, 1238, 1079i 2705, 11^0, 1215 and 18J+2 respect ive ly . Few 
g a l l s were produced i n 1/5000 and 2/5000 combinations, however, 
the size of g a l l s was very small, and root-knot index was 1.0 
and 1,0 respec t ive ly . 
PRIOR IKOCULATION WIffl R. SOL/^ HI ( 30 DAYS ) : 
The fresh weight of the p l a n t s was 15«8, 12.1 , 7.if, 
11.2, 7 .9 , 5*7t 7>5t 6.7 and k.k- g and the dry weight 2.65, 
1.75, 1.10, 1.39, 1.20, 0.87, 1.19, 1.03 and 0.75 g r e s -
pec t ive ly . !Ihe roots measured 20.0, 16.0, 6 ,0 , 15.5, 1^.0, 9 .0, 
13.0, 12.0 and if.O m and the shoots 13.O, 10.0, 8 .5 , 11.0, 
8 .5 , 7'5$ 9 .0, 8.0 and 7.0 cm respect ively for the correspond-
ing inoculum l e v e l s ( Table 1-F). 
There was a marked reduction in the l a r v a l population 
i n eadi combination. The number of larvae i s o l a t e d from 
s o i l was 552, 887, 1521, »f31, 5W2, 978, 87, 102 and 213 
respec t ive ly . Galls fa i led to develop In a l l combinations 
except a few i n 1/2000 combination and root-lcnot index was 
1.0 respec t ive ly . 
JS 
PYTHIUM SP. AliU M. IHCOGMITA 
INOCULATION .-H'M BOOT-KNOT NaiATQUE ALONE: I t I s c lea r from 
Table 2-A tha t vhen seecUlngs of eggplant var, Pusa Purple 
Clus ter were Inoculated with 1000, 2000 and 5000 larvae of 
E. incognita^ the average fresh weight of the p l an t s was 29.0, 
25.5 and 17.0 g respect ively , while the dxy w e l ^ t was '+.2, 
3*7 and 2.5 6 respect ively for the corresponding Inoculum l e v e l s . 
Tho fresh and the diy weight of uninoculated p l an t s was if 1.5 
and 6.5 g respec t ive ly . The roots of inoculated p lan t s 
measured 30.0, 25.0 and 20.0 can, while shoots measured 28.0, 
2U-.0 and 21.0 cm respect ively for the corresponding inoculum 
l e v e l s . The roots and ^ o o t of uninoculated p lan t s measured 
36,0 and 30.0 cm respec t ive ly . 
The l a r v a l count a t the end of experiment was 3^26, 
5093 and 9h75 respec t ive ly . The root-knot g a l l s developed 
i n a l l t reatments . The h i ^ e s t root-knot ga l l s were obtained 
on ttie roots of seedlings inoculated with 5000 l a rvae . The 
root-knot index was 2 .0 , 2 .5 and 3.5 respec t ive ly . 
INOCULATION 'Aim PYIHIUM SP. ALONE: ijhen the seedlings were 
inoculated with 1, 2 and 5 g mycelium of pvthiu,pi s p . , the 
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Fig. 19, Growth of eggplant \*ien Inoculated vdth 
M. ingognita ( 500O larvae ) or Pythltiia ap, 
( 5 g )oiwlth both organisms. 
F ig , 20. Growth of eggplant when inocsulated with ttiree 
d i f fe ren t inoculum l eve l s of M. incogni ta . 
F ig . 21 . Growtii of eggplant v*ien inoculated \d.th three 
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Fig. 22. Growtl-i of eggplant vihen inoculated simultaneously 
with Fythiuni sp. ( 1 g ) and the three d i f ferent 
inoculum l eve l s of ii* incx>gnita. 
Fig , 23. Git>wtii of eggplant vihen inocu l i t ed simultaneously 
with Fytl^iiuri sp. ( 2 g ) and the three d i f fe ren t 
inoculum l eve l s of H, incogni ta . 
F ig , 2U-. Growth of eggplant ^Jnen inoculated simultaneously 
^ ^ Fytl:ilUCT sp. ( 5 g ) and the three d i f ferent 





vrtille the dry weight was U .^O, 3«1 and 2.0 g respect ively for 
the corresponding inoculum l e v e l s . The fresh and diy weight 
of uninoculated p lan t s was U-1.5 and 6 .5 g respect ive ly . The 
roots of inoculated p lan ts measured 25-5f 20.0 and 16.0 cm 
respect ively , while the shoot measured 26.0, 21.0 and 15»0 cm 
respect ively for the corresponding inoculum l e v e l s . The roots 
and shoot of uninoculated p lan t s measured 36,0 and 30.0 cm 
respectively ( Table 2-A), 
SIMULTANEOUS INOCULATIOH i€lH BOOT-KNOT AND PYTHIUM SP. : I t 
i s evident from Table 2-B tha t \^en seedlings of eggplant var . 
Pusa Purple Cluster were inoculated with ^jiiiiUEl sp. and 
H. iriGognlta. simultaneously i n a l l the nine combinations 
(Table 2-B), the fresh \feight of the p lan t s was 1M-.5, 12.0, 
8.2, 11.9» 8.0, 5»0, 6 .0 , U..1 and 2 .3 g respect ively , while 
dry w e i ^ t was 2.90, 1.90, I .30, 1.60, 1.00, O.UO, 0.65, 0.60 
and 0.30 g respectively for the corresponding combinations 
of inoculum l e v e l s . The roots measured 18.5» 16.0, IW.O, 
15.5» 13.0, 10.0, 12.0, 9.0 and 5.0 cm respect ively, while 
shoot measured l^f.O, 12.5» 10.0, 11.8, 9.5, 7 .0 , 9.0, 6.0 and 
^ .0 cm respectively for the corresponding combinations of 
inoculum l e v e l s . 
The l a r v a l population i n so i l i n the end of experiment 
was 2982, UoUo, 5232, 26M, 2718, lf392, 2501, 3097 and UoiU-
respec t ive ly . Root-knot ga l l s developed in a l l the 
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Pig. 25. Growth of eggplant i/^ ien Inoculated with three 
d i f fe ren t Inoculum l eve l s of H, incognita 15 days 
p r i o r to inocula t ion of Pvthium sp, ( 1 g ) . 
P ig , 26, Growth of eggplant when inoculated with three 
d i f fe ren t inoculum leve l s of E. inoognltp 15 days 
p r i o r to inocula t ion of pythium sp. ( 2 g ) . 
Fig , 27. Growth of eggplant vrfien inoculated with three 
d i f fe ren t inoculum leve l s of B.. incoernitf* 15 days 
p r i o r to inoculat ion of yvthium sp. ( 5 g ) . 
25 26 
27 
combinations, however, t h e i r number was l e s s and they were 
small i n s i ze . The root-knot index was 1.0, 1.5f 2 .0 , 1,0, 
1,0, 1.5» 1.0, 1.5 and 2,0 respec t ive ly . 
PRIOR IHOCULATEON vJlffi M. IMCX)GNITA ( 15 UAXS ) : I t i s 
evident from Table 2-C tha t inocula t ion of eggplant wilii 
E . incogni ta 15 days e a r l i e r and then with pvthium sp, also 
resu l ted i n the reduction of p lan t growth in a l l combinations. 
The fresh weight of p lan t s was 27.0, 2^.5» 19.5, 23.0, 19.0, 
16.5, 19.If 15»^ and 10.8 g while dry w e i ^ t was if. 10, 3.60, 
3.00, 3.30, 2.70, 2.30, 2.U0, 1.80 and 1.10 g respect ive ly 
for the corresponding combinations. !Ib.e roots measured 25*0, 
23.0, 20.0, 23.0, 19.0, 16.0, 15.0, 13.0 and 11.0 cm re s -
pec t ive ly and shoot measured 23.5» 20.5f I8.O, 20.0, 17.0, 
15.5, 13.0, 12.0 and 10.5 cm respec t ive ly . 
The f ina l l a rva l count was Mf31, 3910, 6582, U98O, 3719, 
6001, 252U., 3813 and 5512 respec t ive ly . Root-knot j a i l s were 
developed i n a l l combinations but the size of ga l l s here was 
too small. The root-knot index was 1.5, 1.5t 2 .0 , 1.5, 1.5, 
2 .0 , 1.0, 1.5 and 2.0 respec t ive ly . 
PlttOK IWOCULAHON '^ TH M. IMCOGIIITA ( 30 DAYS ) : The fresh 
weight of p lan ts was 2i4-,0, 22,0, 20.0, 21.5, 17.2, l^+.O, 16.0, 
13.0 and 11.0 g,while dry weight was U-.20, 3.50, 3.00, 3.30, 





























w d Q> 
U ^ 











O H C O 
•H 
. © 

















O Q T J 
P5 ^ -H 
V^ rtX! O . 
t N TJ CO 
O «J4J C © 
; 5 H rt O - P 
• P C ; 
C I -H ,-»f 
« O +> > 





























































































































































































































































































































































































































































































^ : f 3 
Q) 





W H f» 
•3 3 0) 
C6 o - P 
oe c •H "H •H 
H 
ft-P-P 
p e c 
0) GJ O 
^ ^ ^ 
<M C C 
O 0) Q> 
c I S 
W)4J-P 
CO Q} « 
»^X3J5 
> Q) a> 
rt o o 
^ c c C 0} 0) 
n) (^  C 0) Q) 
t o ^ v^ 
^ v ^ ^ 
0) " S ^ 
ro TO TO 
> o o 
•H -H 
J C * * " P 
M O O 
• o 
Fig, 28. Growiii of eggplant yixen inoculated with three 
di f ferent inoculum l eve l s of m, ;l,ncognit^ 30 days 
p r i o r to inoculat ion of fythium sp, ( 1 g ) , 
F ig , 29. Growtii of eggplant when inoculated with three 
d i f fe ren t inoculum leve l s of M« incogni ta 30 days 
p r i o r to inocula t ion of Pvthium sp, ( 2 g ) , 
Fig, 30, Growth of eggplant when inoculated with three 
d i f ferent inoculum leve l s of H, inf»ognita 30 days 
p r i o r to inoculat ion of £3titll\ia sp, ( 5 g ) • 
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Fig. 31. Growth of eggplant vjhen Inoculated with three 
d i f ferent inoculum leve l s of li. I nGo^ i t a 15 days 
a f t e r the inoculat ion of pythium sp, ( 1 g ) . 
Fig. 32, Growth of ef^^^plant when inoculated ^vith three 
d i f fe ren t ino'culura l eve l s of H. incognita 15 'lays 
a f t e r the inoculat ion of I vthium sp. ( 2 g ) . 
^ig« 33. Groi/th of eggplant when inocul-sted ivith three 
d i f fe ren t inoculiim l eve l s of E- incognitn 15 days 




measured 2lf.O, 22.0, 18.0, 21.0, 18.0, 15»0, 13.0, 12.0 and 
9.0 cm and shoot 22.0, 20.0, 17.0, 20.0, 16.0, 12.0, 1lf.5, 
11.0 and 9.0 cm respec t ive ly . 
The f ina l l a r v a l population in s o i l was 3702, 3985, 
7012, 2632, ^790, 5912, Uo85, 2692 and 682i+ respect ive ly . But 
t h i s population was l e s s as against the population i/jhere 
seedlings were inoculated with nematodes alone. Root-knot 
g a l l s developed frequently i n a l l combinations. The root-knot 
index was 1.0, 1.5, 2.5» 1.0, 1.5, 2 .0 , 1.0, 1.0 and 2.5 
respect ively ( Table 2-D ) . 
PKIOK INOCULATION .aTil PYTHIUI4 SP. ( 15 DAYS ) s The fresh 
weight of p lan t s was 27.5, 2h,^^ 21 .5 , 2lf.0, 21.0, 17.5, 19.0, 
17.0 and 12.5 6 respect ively and the diy w e i ^ t was ^.50, 
3.90, 3.20, 3.70, 3.10, 2.20, 2.WO, 1.80 and 1.30 g respec t ive ly . 
Tl-ie roots measured 26.0, 2lf.O, 19.0, 23.0, 20.0, 16.5, 17.0, 
^h,0 and 12.5 cm respect ively and shoot 23.8 , 21.0, 18.0, 21 .5 , 
19.0, 16.5, 15.0, 12.0 and 11.0 cm respect ively ( Table 2-S ) . 
The l a r v a l population in s o i l was l e s s as compared with 
the population, when seedlings were inoculated with nematodes 
e a r l i e r than the fungus o r inoculated simultaneously with both 
organisms. The f ina l l a r v a l count was 1552, 2799, 39^8, 1709, 
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Fig, 3^.. Growth of eggplant \ghen Inocailated '4.th three 
d i f fe ren t inocsulum l eve l s of E. Incognita 
30 days a f t e r the Inoculat ion of Pythlum sp.( 1 g ) 
^ g . 35* Growth of eggplant \*ien Inoculated vrith three 
d i f fe ren t Inoculum l e v e l s of M» Incognita 
30 days a f t e r the Inoculat ion of Pythlxim sp. ( 2 g ) 
P ig . 36, Growth of eggplant when Inoculated vdth three 
d i f fe ren t inoculum l eve l s of M. Incognita 





were found in any combinations except In 1/5000 combination, 
and the root-knot Index was 1.0 respect ive ly . 
PKEOR INOCULATION ttHi PYIHIUM SP. ( 30 DAYS ) : When seed-
l i n g s of eggplant were inoculated with Pythlum sp. 30 days 
p r i o r to nematode Inoculat ion, reduction in p lan t growth was 
recorded. However, i t was l e s s as compared to the seedlings 
Inoculated with Fythiura sp. 15 days p r i o r to E« inflognita. 
The fresh weight of Vne p l an t s was 28.0, 25.0, 20.0, 2U-.5, 
20.2 , 18.0, 19.5, 17.7 and 13.5 g respect ively and the dry 
weight was lf.50, if. 10, 3«10, 3.65, 3.20, 2.U0, 2.80, 2.00 and 
1.1*0 g respect ive ly . The roots measured 23.0, 18.0, 15.0, 
20.0, 16.0, 12.0, 18.5» 12.5 "^ nd 10.0 an respect ively and the 
shoot 25.0, 23.5, 20.0, 22.0, 20 .1 , 18,0, 16.0, lU-.O and 13.O cm 
respect ive ly ( Table 2-F ) . 
TtiB nematode population was veiy much reduced in a l l 
the combinations. The f ina l nematode population was 32^, 701, 
1512, 195, ^ 2 , 832, 9*+, 121 and 31^ respec t ive ly . Occasional 
g a l l s were produced i n 1/5000 combination only, and root-knot 
index was 0 .5 respec t ive ly . In o ther combinations no root-knot 
g a l l s were found. 
,i5 
C. ATHAMaJTAHIUH AND u. IMCOGMITA 
I K O C U L A H O I J a-Hi R G O T - K W O T NElATODiS ALONE : I t I s evident 
from Table 3-A that v*ien seedlings of eggplant var , Pusa Purple 
Clus ter were Inoculated wltii 1000, 2000 and 5000 larvae of 
E« inGognlt,'\^ the average fresh weight of the p l an t s was 21.5» 
17.0 and 13.3 g respect ive ly , ^jl-iile dry w e i ^ t was 3.50, 3.00 
and 1.95 g respect ively for the corresponding inoculum l e v e l s . 
TitiB fresh and the diy weieht of untnoculated p l an t s was 35.5 and 
5.65 g respect ively . The roots of inoculated p l an t s measured 
2U-.5, 19*0 and 15.0 cm, while shoot measured 16,0, lU-.O and 10.0 cm 
respect ively for the corresponding inoculum l e v e l s . The roots 
and shoot of uninoculated p lan ts measured 28.0, and 18.0 cm 
respec t ive ly . 
A marked increased i n the l a r v a l population was recorded 
i n s o i l a t the end of experiment and i t was 3102, 1+982 and 8019 
respect ive ly . The root-knot index wltii 5000 la rvae was 3,5, 
while with 1000 and 2000, i t was 2.0 and 2 .5 respec t ive ly . 
INOCULATION wiTLi (J. ATHAMBNTAKEUM AL0N3 : when seedlings were 
inoculated with 1, 2 and 5 g mycelium of C. atrnmentgrlum^ the 
fresh weight of p lan t s was 28.0, 23.0 and 17.0 g, while dry w e i ^ t 
was U-.20, 3.U0 and 2.I4O g respect ively for ttie corresponding 
«rtC 
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Fig . 37. Growth of eggplant ^ e n inocoilated with 
ft. incogni ta ( 5000 larvae ) or Q. atraHg^tailWl ( 5 g ) o r witti botii organisms. 
F ig . 38. Git)wtti of eggplant T<*ien Inoculated with three 
d i f fe ren t Inoculum l eve l s of £!• incogni ta . 
F ig . 39. Growth of eggplant v*ien inoculated vdlth three 
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Fig . i+O. Growth of eggpl?uit when inoculated simultaneously 
with i2. ^itrr^entarlum ( 1 g ) <ind the three d i f ferent 
inoculum leve l s of M. incogni ta . 
F ig , if-j. Growth of eggplant v^en inocul'ated simultaneously 
with Q, atrnmentarium ( 2 g ) and the three d i f ferent 
inoculum leiirels of i i , l a c a ^ l i s . 
F ig . If2. Growtti of eggplant ^*ien inoculated simult^meously 
i^th Q, ^%irm^^Vdnw^ ( 5 g ) and ttie tl^iree dif ferent 





inoculum l e v e l s . The fresh and dry weight of unlnoculated 
p lan t s was 35.5 and ^.6^ g r espec t ive ly . The roots of 
inoculated p lan ts measured 26.0, 22.0 and l8 .0 cm respect ively , 
while shoot measured 17»0, 15.0 and 13.0 cm respect ively for 
tile corresponding inoculum l e v e l s . Ihe roots and s4ioot of 
uninoculated p lan t s measured 28.0 and 18.0 an respect ively 
( Table 3-A ) . 
SIMULT/liJaOUS IMOCULATION .(I'M BOOT-KNOT NSIATODB AND 
Q, ATKAt^ENTAHLUM : The r e s u l t s presented i n Table 3-B 
show tha t when simultaneous inoculat ion of eggplant seedlings 
with iS. ^Xaa^ajfeaUlM and H. incognitaf were made in a l l nine 
combinations, a marked reduction in p lan t growth was recorded. 
The fresh weii^t of the p lan t s was 12,0, 9.50, 6,6o, 9.30, 7.50, 
if.20, 7.30, W50 and 2.60 g respect ive ly , while the diy weight 
was 2.30, 1.90, 0 .95, 1.5l, 1.13, 0.67, 0.99, 0.70 and 0,hZ g 
respect ively for the corresponding combinations of inoculum 
l e v e l s . The roots measured l 8 .0 , 16.5, 13.0, 15.0, 12.0, 
1^.0, 15.0, 10.0 and 7*5 era respect ive ly , while shoot measured 
11.5, 10.5, 7 .0 , 9 .0 , 8.0, 'y.5t 7 .0 , 5.8 and h,0 m respect ively 
for the corresponding combinations of inoculum l e v e l s . 
The l a r v a l count a t the end of experiment was 20814-, 
2983, ^512, 1900, 2510, 39^1, 1739, 2812 and 3478 respect ively . 
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Fig, }+6. Growth of eggplant when inoculated with three 
d i f ferent inoculiiin l eve l s of M. incognita 30 
days p r i o r to inoculat ion of £ . s-trygnentarium 
( 1 g ) . 
Fig. ^-7, Growth of eggplant when inoculated with three 
d i f fe ren t inoculum l eve l s of M. incogni ta 30 
days p r i o r to inoculat ion of ^, a t r^entr i r lum 
( 2 g ) . 
Fig , lf8. Growth of e.^^gplant ^^ rtien inoculated with ttiree 
d i f ferent inoculun l eve l s of E. lnco£ni ta 30 
days p r i o r to inooul-ition of i2. atr.yaont^^trlutn 
( 5 g ) . 





PKLOK im-JHAlKjli €TIi H. INGOGiaTA ( 30 Di^Q ) : P r i o r I n o c u l a -
t i o n ivith nematodes ( 30 days ) a l so r e s u l t e d i n f u r t h e r 
r educ t ion i n f resh as wel l as dry weight of the p l a n t s , bu t 
i t was l e s s as conpared to the s eed l ings inocul-=ited 'vith 
fungus and nematodes s imult ' i t ieously. The fresh wei ^ t of 
p l a n t s was 15 .5 , 13 .9 , 11 .0 , 13 .5 , 11 .9 , 9 . 0 , 11 .7 , 9 . ^ and 
6.B g and the dry weight was 3.10, 2 .55 , 1.5^, : ? . ^ , 2 .00 , 
1.35, 1.85, 1.55 -and 0 .95 g r e s p e c t i v e l y . The r o o t s measured 
2 2 . 0 , 17 .0 , 13.0 , 18 .0 , 16.0 , 10 .0 , 1>f.0, 12.0 and 9 .5 cm and 
shoot 15 .5 , 1^.0, 8 . 6 , 12 .5 , 11 .0 , 8 .0 , 10 .5 , 8 . 5 and 7 .0 cm 
r e s p e c t i v e l y . 
The nemn.t(jde popu la t ion was high i n a l l p o s s i b l e 
combinations as a g a i n s t p l a n t s i n o c u l a t e d with both organisms 
s imul taneous ly , bu t was l e s s as compared to tiie s eed l i ngs 
inocul ; i t ed with nematodes a lone . The f i n a l l a r v a l count was 
2971, 3825, 7712, 2610, 1+0R3, 6562, 2780, 302»+ and 6529 r e s -
p e c t i v e l y . The r o o t - k n o t g a l l s developed rTiorr> i n a l l combina-
t i o n s as compared to the 15 days e a r l i e r inocul-^t ion o f nematodes 
and the roo t -kno t index was 1.0, 1.0, 2 . 0 , 1.0, 1.0, 1.5, 1.0, 
1.0 and 2.0 (Table 3-D). 
PHIOH IWOOUL/\110N .^Zi Q, ATilAl-liSMTABIUM ( 15 MYS ) : The 
f resh freight of t he p l a n t s was 20 .0 , I 6 . 5 , 12.if, 17.O, 15 .5 , 
11 .9 , 1 5 . S 13.0 and 10.8 g r e s p e c t i v e l y , i jhi le the dry weight 
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Fig, U-9. Growth of eggplant when inoculated with three 
d i f fe ren t inoculum leve l s of ^ . incognita 15 
days a f t e r the inocula t ion of Ji. atr?aaentar^uTn 
( 1 g ) . 
Fig, 50. Growth of eggplant 'vhen inoculated with three 
d i f fe ren t inoculum l eve l s of M. incotrnita 15 
days a f t e r the inoculat ion of ^ . .atrf^iontarli:^m ( 2 g ) . 
F ig . 51. Growth of eggplant \,rfien inoculated with three 
d i f fe ren t inoculum leve l s of M. inc^^ftnita 15 
days a f t e r the inoculat ion of^^. atramentarium 
( 5 g ) . 
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Fig. 52. Growth of eggplant '^en Inoculated with three 
d i f ferent inoculum l e v e l s of M. incognita 30 
days a f t e r the inocula t ion of iJ. atr^PigntailuiB 
( 1 g ) . 
Fig , 53. Growth of eggplant when iiioculated \d.tii ttiree 
-^iifferent inoculum leve l s of ^ . incognita 30 
days a f t e r the inocula t ion of ^. atramentarium 
( 2 g ) . 
• ^ 
Fig . 5lf. Growth of eggplant when inoculated with three 
d i f fe ren t inoculum l eve l s of H, incognita 30 
days a f t e r ttie inocula t ion of ii. atramentarium 







was 3.50, 2.80, 1.85, 3.20, 2 A 5 , 1.65,2.20, 1.90 and I.30 g 
respec t ive ly . The roots measured 20.0, IB.O, 1U-.0, 21.0, 
16.0, 13.0, 17.0, 13.0 ^ d 8.0 C3a,-vi)hlle shoot measured 15.5, 
13.0, 9 .5 , 1^.0, 12.0, 9.0, 12.0, 10.0 and 8.0 era respect ively 
(Table 3-E). 
In a l l the combinations the l a r v a l population obtained 
a t the end of t e s t was l e s s as conpared to the seedlings inocu-
l a t ed with nematodes e a r l i e r to the fungus o r both orgatnisms 
Inoculated simultaneously. Few ga l l s were produced in 1/5000 
combination only and the root-knot index was 1,0. The f ina l 
n ^ a t o d e population was 1392, 1U 7^7, 2892, 1255, lV97, 26I4O, 1021, 
1712 and 2029 respec t ive ly . 
PI^OH INOCULATIOiJ vflTH Q, ATHAMENTABIUM ( 30 DAYS ) : The fresh 
weight of the p lan t s was 23.0, 18.5, 1^.5, 19.5, 16.5, 1^.5, 16.0, 
13.0 and 12.5 g,while dry weight was 3.80, 3.10, 2.20, 3.'+0, 
2.90, 2.00, 2.30, 1.95 and I.60 g respect ive ly . The roots 
measured 25.0, 21.0, 16,0, 22.0, 19.0, 15.0, 17.0, lU-.O and 
11.0 cm and shoot measured I6 .5 , 1^.0, 11.0, 15.5» 13.0, 10.0, 
12.U-, 11.0 and 9.0 cm respect ively Table 3-F ) . 
The nematode population was great ly reduced i n a l l the 
combinations and was even l e s s as compared to the i n i t i a l 
population of the nematodes. The f ina l l a r v a l count in the 
s o i l was 232, 8U0, 15^7, 197, ^52, 878, 115, 315 and 693 
respec t ive ly . The root-knot ga l l s also fa i led to develop. 
?•> 
The effect of different concentrations of culture 
f i l t r a t e s of the three fungi on cumulative hatch of ^ . incognita 
i s given in Table h. The different concentrations of culture 
f i l t r a t e s of the three fungi significantly reduced the hatching 
of larvae of H. incognita^ except S/10000 v*iere hatching was 
stimulated. There had been a direct relationship between 
suppression of hatching and the dilution of culture f i l t r a t e , 
and i t remains significantly low up to S/100 dilution of a l l 
the three fungi. However, the extracts of the three fungi 
differed in adversely affecting the hatching. The numberJ,of 
larvae hatched was more in a l l ttie dilution of culture f i l t r a t e 
of £ . miMli than the 2, atramentarium and Pvthiuig sp. . 
I t i s evident from Table 5 that S and S/2 dilution 
of culture f i l t r a t e s of jQ. atramentarlum and IzJfelJM sp, b rou^ t 
about 100 percent mortality after 12 hours of incubation, 
however, the culture f i l t r a t e s of S. solanL were less lett ial , 
as there was hC and 13 percent k i l l ing for the corresponding 
di lut ions. But exposure of larvae in S concentration for 
1+8 hours brought about 100 percent mortality. Dilutions beyond 
S/10 had l i t t l e effect on mortality of larvae even v*ien they 
were exposed for hS hours, except the culture f i l t r a t e of 
fythium sp, \kieTQ S/100 dilution was toxic to larvae. The 
percentage mortality was high in higher concentrations of 
culture f i l t r a tes of a l l the three fungi. The culture f i l t r a t e s 
of £xilliiffi sp. and iJ, .atrfffil^ ntarlUffl were more toxic to the 
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Fig. 55. Regression l i n e s showing re la t ionsh ips 
between d i f fe ren t d i lu t ions of cul ture 
filtrates of £. .ssianl» SI* atrf?fflp"tarlwi 
and Pythlum sp. on the mor ta l i ty of 
M. incogn i t a . l a rvae . 
/ ) 
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I t i s evident from Table 6 t h a t \*ven eggplant seedlings 
were inoculated simultaneously with £ , solani ( 5 g ) and 
E« ineo^nitft ( 5000 larvae ) and grown i n pots containing 
s o i l amended with neem, groundnut, mustard, cas tor and mahua 
cakes a t the ra te of 10, 20 and 50 g/kg of s o i l respect ive ly , 
optimal growth of the p lan ts occurred in pots amended with 20 g 
o i lcake followed by 10 g/kg of s o i l . I n each case a l l the 
o i lcakes a t the ra te of $0 g/kg of so i l proved to be phytotoxic . 
Amongst the o i lcakes tes ted , neem cake was most e f fec t ive i n 
cont ro l l ing the disease and s ign i f i can t ly promoted the growth 
of p lan t s as indica ted by the root and i^oot length , followed 
by groundnut, mustard and cas tor cakes, Mahua cake a t a l l 
the doses proved to be phytotoxic . 
When the s o i l was amended with the above said o i lcakes 
a t the ra te of 10 g/kg of s o i l , the average fresh weigjit of 
the p lan ts was 27.0, 26.0, 2U-.0, 21.5 and 20.25 g,while the 
dry w e i ^ t was lf.8, U-.^ 5» ^ . 0 , 3*9 and 3.85 g respect ive ly 
for the corresponding t rea tments . I n unamended s o i l and control , 
the fresh and dry ^^ight was 12.25* 25.50 and 2.10 and 5*1 g 
respec t ive ly . The roots measured 11.5i 10.5» 9.5» 11.25 and 
12.75 cm,while shoots measured 20.0, 20.0, 19.0, 18.0 and 21.0 
respect ively for the corresponding t reatments . I n unamended 
s o i l and control , the roots and shoot measured 6 ,0 , 9.5 and 
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I n pots receiving 20 g oilcaKe/kg of s o i l the fresh 
weight of the p l an t s was M-2.5, 38.5, 33.25» 27.0 and 17.0, 
while the dry weight was 8 .3 , 7 .8 , 6.25, ^ .8 and 3*55 g 
respect ively for the corresponding t reatments . The roots 
measured 12.0, 11.75* 13»0, 11.25 and 12.5 cm respect ively , 
and the shoot measured 26.0, 25.5» 23.0, 20.0 and 17.5 cm 
respect ively for the corresponding t reatments . 
Plants grown in pots having s o i l amended wiili 50 g 
oi lcake/kg of s o i l , wei^ stunted and t h i s dose proved to be 
phytotoxlc, and a t t h i s r a t e the average fresh weight of the 
p l an t s was 22.5, 19.75» 18.75, 17.25 and 1U-.5 g respect ively , 
while the dry weight was 3.8, 3.7, 3A5, 3^2 and 2.8 g 
respect ively for the corresponding t reatments . The roots 
measured 10.0, 9 .0 , 6 . 5 , 10.5 and if.5 cm and the shoot 18.5, 
16.3, 16.0, 16.5 and 15.0 cm respect ively for the corresponding 
t reatments . 
Application of o i lcakes not only brou^t about improve-
ment in the growth of p lan t s but also br6u^t about marked 
reduction i n root-knot index and the number of la rvae I so la ted 
around the roots of eggplants . The f ina l l a r v a l population 
i n s o i l was I360, 2U66, 3520, 3839 and 112lf and the root-knot 
index was 1.0, 1.5, 2 .0 , 2.0 and 1.0 respect ively , when 
o i lcakes applied a t the ra te of 10 g/kg of s o i l . However, 
with 20 g/kg of s o i l the l a r v a l count was 650, 179^, 2080, 
2U8U. and ^97 and the root-knot index was 0, 1.0, 1.5, 1.5 and 
Fig, 56-A. Shoot growth of eggplant almultaneously 
Inoculated with R. mliiQi and H, inoognita 
and t r ea ted with three doses of noem cake. 
B. Boot growth of eggplant airaultaneously-
inoculated vAth R. SQlnnX and U. jftgQgnlta 
and t rea ted with three doses of neem cake. 
63 
were l e s s as conpared to the p lan t s Inoculated with nematode 
alone» ©le root-knot Index was 1.0, 1.0, 2 .0, 1.0, 1.0, 2 .0 , 
1.0, 1.0 and 2.0 respec t ive ly . 
PRIOR INOCULATIOM .^TH M. INGOGNITy^  ( 15 DAYS ) t men Inocula-
t ion of nematodes were made 1^ days e a r l i e r and then wltJi 
£ . atramentarlumf the reduction i n fresh as \-iell as dry w e l ^ t 
of p lan t s was recorded. I t was s ign i f ican t ly more than tiie 
p lan t s Inoculated e i t h e r with fungus o r nanatode alone o r 
control p l an t s , however, i t was l e s s as compared to the 
seedlings inoculated with fungus and nematodes simultaneously. 
The average fresh weight was 17.0, lU.,8, 12.0, 15»0, 12.5, 
10.3, 13«^» ' ' ' '•9 and 9.5 g respect ively while dry w e i ^ t was 
3.U0, 2.70, 1.70, 3.00, 2.20, 1.50, 1.95, 1.65 and 1.15 g 
respec t ive ly . The roots measured 22.0 , 17.5» I'+.O, 19.0, 
15.5, 11.0, 16.0, 13.0 and 10.0 cm respect ively while shoot 
measured 15.0, 13.0, 9.5» 13.5, 12.0, 8.0, 11.0, 9.0 and 7 .5 cm 
respect ive ly . 
The f ina l nematode population in s o i l a t the end of t e s t 
wa^ 21+73, 3696, 5528, 239^, 3291, U810, 2»f95, 271»+ and If573 
respect ive ly . Root-knot ga l l s developed on roots frequently 
i n a l l the combinations and the root-knot index was 1.0, 1.0, 
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Fig, 57-A. Shoot growth of eggplr^nt simultaneously 
inoculated AVn. H. jjoIiiQi and U. X^SXtMl^ii^ 
ajnd t reated witii three doses of groundnut cake. 
B, iioot growtii of e rgplant simultaneously 
inoculated vdth ii. solani and ^ . incogi 
and t reated with three doses of groundnut cake. 
S i 
B 
Fig. 58-^. Shoot growth of eggplant simultaneously 
Inoculated ;^ th ]]. 3ol?4nl and | i . Incognita 
and t r ea ted ^^th tl^iree doses of mustard cake. 
B. lloot growth of egiiplant siraultaneously 
inocul'ited vdtti H. solanl ani H, j,n.-K?>nlt,n 
and tr«jated ^^th three do.jea of ruustard cake. 
N< 
B 
Fig . 59-A. 3hoot growth of eggplant simultaneously 
inoculated witii £ . .SQl^ inj and jj.. in<:;Q^mx,^ 
and t rea ted vd.tl:i three doaos of cas tor cake. 
B. i^o t growth of eggplant simultaneously-
inoculated withi J , 3ol,-«ii and H. incogni ta 
and t rea ted \vith tiiree doses of cas tor cake. 
B 
f i g . 60-A. Shoot gro'-fth of ee:«5p.lant siraultaneously 
i n o c u l i t e i with U. soI,-^ni ani tl, j^ncognita 
and t rea ted with three doses of raahua cake. 
B, iioot growth of eggplant simultaneously 
inoculrited with £ . .aoiafll -^ci ii. iPcpmllia 




zero respect ively for the c»rresponding t reatments . In 
unajnended pots the larv-al population was 6^75 and the root-
Knot index was 2 . 5 . 
All the o i lcakes a t the ra te of 50 g/kg of so i l 
proved to be phytotoxic, however, the root-knot ga l l s aJid 
the number of larvae i so la t ed 'vere far below than i so la t ed 
in any of the t reatments . The f ina l l a rva l count a t t h i s 
ra te was 2^^, 82U-, I633, 1820 and 130 respect ively and the 
index 
root-knot/was recorded only in mustard and cas tor oi lcakes 
anl i t was 1.0 in both t reatments . 
Results presented in Table 7 show that cas tor cake 
was most effect ive i n reducin^; the sever i ty of the disease 
caused by ] vthium sp. and M» incognit.i in associa t ion. 411 
the oi lcakes v±z, neen, groundnut, mustard ?ind cas tor s ign i -
f icant ly promote! the growth of p lan t s when applied at the 
r a t e of 20 g/kg of so i l followed by 10 g oi lcake/kg of s o i l , 
i . e . 
except i n m ahua cake. The h i j ^ e r doseZ50 g/kg of so i l of a l l 
the oi lcakes, proved to b,e phytotoxic. 
l^en the so i l was amended with 10 g oi lcake/kg of s o i l , 
the fresh weight of the p lants was 21,25, 18.5, 25-0, 27.0 
and 17.5 g respect ively, \>(hile the dry weight was 3.70, 3.5, 
k,hf 5*^5 and 3.^5 g respect ive ly . In unaniended so i l and 
control , the fresh and diy wei(^t was 11.50, 25.5 and 1.95 
and 5*1 g respec t ive ly . The roots measured 9 ,5 , 9.0, 9.0, 







W 3 «J 
r-C "T^ "^ 
H ^^ O 
o * ^ t: 




C O <B 
ravO CC 
fH . ^ t 
0 -^i rt 
-P O H 
m -P 
tc! w o 
M 0) T? 
rtH C 
:3 3 • 
S A. P. 
to 
•> ff* 
•P w E3I 
2 ?t 3 
C i -H H .^ 


















n w s Q) 3 
n c 
o tt 






^°§ V < 5 ^ 
o >33 
•p C H 
o w)a 0) O 








+> -P 0) 
O O T i 
5 C C 
VH <D <u ^H 
O AJJC O 
. f^ t ? to 
O ol -P C C|) 



















































H O (0 r^ CO 
© O 0) W)H 
eo ^ ^ -H 









CM 1 - O 
" r - ^ O 
r o v o Q 
CvJ T -
O O X T N 
CVNOOO 
f ^ ^ OJ 
o ^ o CV T- t— 
(\! rocvj 
C^^ "U> 
O - t (N 
r - f - o 
\ r \ V f \ \ r \ 
CJCVCVI 
T-\r \cs> 
CV CO 1 -
o o p 




O" O l ^ 
T -
p p p l r \ \ r \ l r \ 
l > . r o ^ 
T - C\! r -
p i f > o 
i r ^ c v h o 
• • • OCMOO 
«— 













• • ^ 
£ 
s 
o ^ o 
< • • 
<\J * - ' -
J - V r \ J -




1 ^ J - rv 
OJ CJ T-
\ r v \ r \ \ r \ 
a . ' - v D 
o ^ o 
O O^ f^ 
\f^'lr^C^J 
CC ^ v C 
^ O J ^ 
O O O 
c V f > C 
r\j r^>T-
p c ^ 
t n o o j 
vOcx;u> 
O O O 
O C' C 
U > o CM 
1 - CM t -
OlfN'LfN 
O t N C ^ 
• • • CT^O^CO 
























Q t ^ O 
J - X o . r o 
OVTNO 
<MCv-0 
T- 1 - 0 
O O O 
O O O 
\r\o O 
O j rOcV 
O O O 
C OVfN 
l r^>c>f^ 
c 2 o p 
O O X i N 
O "T-sC 
T- r -
i T v O O 
t N O O 
C^^J-lTv 
r - O J 1 ^ 
O X f ^ O 
O E N O 
• • • O t - CJ^  
^ 












' - O O 
c v - o 
T— 
\r\\r\\rs 
J - O r o 
\r>,sO^ 
l r \ \ r > o 
C O f \ i r -
O O X r \ 
voc^ru 
T— T - ^" 
O V N O 
O f V X f N 
c^-± cv CM rn<M 
O l P v O 
•LTVW C 
CN^roV> 
O O O 
• i r . c x?\ 
O ' - I N 
r— 
O O O 
I T N O O 
r-Vr\C0 
CMCM <r-
o o p 
o o ^ ^ 
• • • 
o c v o 
r - r -














T - O O 
o p - d -
ccvO rn 
l iM<M«> 
/ I - o c c 
P^iCV T-
o p p 
cv T- T-
U M T V U N 
N £ ) l r \ ^ 
O O O 
p o o \ r \ l f N o 
C^rOCV 
T— T - t— 
O O O 
\ r \ X r \ \ r \ 
C\] O Q L 
o o p 
O OXTN 
ir\_-^ m 
o p o 
o u > o 
>^ J - 1 -
r - T - T -
o o p O O X f N 
• • • 
rOT-sO 
T— T -
















l r \ 
\ r \ o 
0 \ i -
r - l i - ^ 
p o 
^ P 
^ i n 
O ^ 
8.^ 






U N O 
OJXTN 
r o c y— 
o p C X f N 








• 0 1 
_ 
r O 
' - O C v . \ l > 
rOso r n m s O O O O o j 
• • • • 
ni 
• 
TJ u > c ^ o r o a ; 
<B t - O O O O 
g 
• p 
C H • 
3 01 
\ > H <D 
s ^ 
•p V -
O -P r t t 
S Q 
• 
. . 05 O 
a> a; O tn 






o C (!? Q 
^ S 3 - P -P 
•P 0) p W W 







. " ^ 
W T ! £r 
m Q) H 
+> -P 3 
<T' r" o 
C H O 
•H 3 C 
H O ^ 
8) C 3 
TJ 
0) TJ C 
© n 
^r) c 0 C <l^  
c a « 
c^  ° C Oi) d 3 
e a J, C 
<? C - H 
•H 
? c 
0) p f« 
r m 
> m -p 
•^ ^ § 










21.5 md 16,0 an res rec t ive ly for corresponding treatments. 
I n unamended so i l md control , the roots and shoot measured 
5.0, 9.5 and 10.0 and 16.5 cm respec t ive ly . 
Pots receiving 20 g oi lcake/kg of s o i l , ejdiibited 
b e t t e r growth and a t t h i s r i t e the fresh weight of the p lan t s 
was 25.25, 21.5, 30.0, 3'+.25 and 13.5 g» while the dry weight 
was '+.6, ^ .05, 5.65, 6.95 and 2.05 g respect ively for the 
corresponding t reatments . The roots measured 12.25, 9.75» 
11,75, 12.0 and 11.0 cm and shoot measured 23.5» 20.0, 2U-.0, 
25.0 5^ni 1*+.5 cm respect ively for the corresponding treatments . 
All the o i lcakes a t the ra te of 50 g/kg of so i l proved " 
to be phy to toxic and a t t h i s r a t e the fresh w e i ^ t of the 
p lan t s was 17.25, 16.25, 20.0, 22.5 and 12.0 g rer,pectively, 
while the dry weight was 2.85, 2 .5 , 3.6, h,3^ and 1.85 g 
respect ively for the corresponding t reatments . The roots 
measured 8,0, B.75» 9.0, 9.5 and 6 .5 cm respect ively gnd 
shoot measured 1^.5, 12.0, 15.0, 18.0 and 11.0 cm respect ive ly . 
The nematodes obtained around the roots frora s o i l , 
i n pots t rea ted ^^ith 10 g/kg of neem, groundnut, mustard, 
cas tor and raahua cakes wi.re 2531, 313S 1276, 1152 and 810 
and root-knot index was 2 .0 , 2.0, 1.0, 1.0 and 1.0 respec t ive ly . 
Out of tfie three doses of each oi lcake used, 20 g/kg of s o i l 
promoted the growth of p lan ts and also reduced the root-knot 
index and number of la rvae around the roots and the nematode 
Fig, 61-A, Shoot growtli of eggplant simultaneously 
inoculntoa witii Fvtolmi sp. ntid i;. ianognlta 
and t rea ted xAth three doses of neem cake, 
B. Hoot growtiri of eggplant simultaneously-
inoculated with Pythium sp. and E. incogni ta 
and t rea ted ^Alth three doses of neem cake. 
M. INCOGNITA PYTHIUM SP 
2 0 G. 50 0. 
UNTREATED NEEM CAKE 
B 
Fig. 62-A. Shoot growth of eggplant siinultaneously-
inoculated A^ih FvthluM sp. and y.. incognita 
tin-i t r ea ted -AUi three do-^es of groundnut crike. 
B, Hoot growth of eggpl-ant simultaneously 
inoculated ^vith Pythium sp. and M.. incognita 
and t rea ted with three doses of groundnut caKe. 
N 
B 
Fig. 63-A. ohoot growth of eggplant simultaneously 
inoculated witti j-ythium sp. ani H. incognitg. 
and t rea ted ivith tiiree doses of mustard cake. 
B, Root growth of eggplant simultaneously 
inoculated -rfitl-i yvthiuin sp. and Jl. j.npognit;^ 
and t rea ted with three doses of mastird cake. 
'1 • 
B 
Fig . 61+-A. Shoot growth of eggplant simultaneously 
inoculated with fvtiiium sp. and ^. incogni ta 
and t rea ted with three doses of cas tor c?3ke. 
B. Root growth of eggplant si'dultaToously 
irtoculated with fythiun sp. T,nd ^i. incogni ta 
att'l tro.itcd v/ith three doaes of cas tor cake. 
B 
Fig . 65-A. Shoot growth of eggplant simultaneously-
Inoculated witn ilifilium sp. and jfi. Incognita 
and t rea ted '^ th three doses of ni3^ua cake. 
B. lioot growth of e(^-:plant siraultrsneously 
inoculated ^Ath pythium sp. and M. inGoenita 





population a t t h i s r^ te \'as 116U-, 2575f 88if, 721 and 6ifO 
and root-knot index was 1,0, 1.5f 0, 0 and 0 respec t ive ly . 
However, the root-knot «a l l s and number of larvae was l e a s t 
i n ^^ 11 treatments, when a l l the o i lcakes applied a t the ra te 
of 50 g/kg of s o i l . The f ina l larvae population a t t h i s 
dose was 900, lOB f^, 68*+, k80 j^ nd 31I+ respect ively and root-
knot index was only obtained i n groundnut cake and i t was 1, 
respec t ive ly . In unanended pots the l a r v a l population was 
5ifP'3 ind the root-knot index was 2 . 5 . 
Table 8 shows tha t neea ani cas tor cake were almost 
equally effect ive in promoting the growth of eggplants and 
reiucing the disease caused by i2. atramentariura and II. incogni ta 
i n associa t ion. The groundnut and mustard cakes were 
re l ' i t ive ly l e s s e f fec t ive . All ttie oilcsaJces s ign i f i can t ly 
promoted the growth of p l an t s , as measured in the form of 
fresh and dry weight as well as length of the roots and shoot, 
when applied a t the ra te of 20 g oi lcake followed by 10 g 
oi lcake/kg of s o i l . However, a t t h i s ra te mahua cake 
fa i l ed to promote the growth of p l an t s and proved to be 
phyto tox ic . 
In pots receiving 10 g of neem, groundnut, mustard, 
cas tor and mahua cakes/kg of s o i l the average fresh w e i ^ t 
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the dry weight was ^.3» ^*5i '+•05, 5»05 and 3A5 g respect ively 
for correspondinf? t reatments . In un?ajnended so i l and control 
the fresh and dry weight was 1^.25, 25.5 ?jnd 2.35 and 5.1 g 
respect ive ly . The roots measured 12.5, 11.0, 11.5, 12.0 
and 10.5 en and tlrie shoot measured 17.0, l 8 . 5 , 17.5, 20.0 
and 16.0 can respect ively for the corresponding t reatments . 
I n unamended so i l and control the roots ;md shoot measured 
6 .5 , 9.5 and 12.0 and 16.0 cm respec t ive ly . 
v^en the s o i l was a'ti^nded with oi lcakes a t the ra te 
of 20 g/kg of so i l tl-ie average fresh wei^^t of the p lan ts was 
32.0, 27.25, 25.25, 31.0 and 17.0 g, while dry weight was 
6 ,05, ^ . 8 , U-.5, 6.0 and 2.75 g respect ively for the corres-
ponding treatments. The roots measured I5.O, 12.5, 13-0, 
1U-.5 and 9.0 csn and the shoot measured 22.0, 20.5 , lB.5, 
21.75 and 13.5 cjm respect ively for thf? corresponding t r e a t -
ments. 
Tl-ie higher dose, 50 g/kg of so i l of a l l the oilcrakes, 
proved to be phytotoxic, an.d fa i led to promote the growth 
of p l a n t s . At t h i s r a t e the average fresh w e i ^ t of the 
p l an t s was 18.75, 19.0, 15.5, IB.O and 11.5 g, while dry 
weight was 3.8, 3.8, 3.05, 3.6 and 2.05 g respect ive ly for 
the corresponding t reatments . The roots measured 10.5, 
9 .5 , 10.25, 11.0 and 13.0 an respect ively and the shoot 
measured 15.5, 16,0, 13.5, 1*+.5 and 10.5 era r e spec t ive ly 
for the corresponding t reatments . 
Fig. 66-A. Shoot growth of eggplant simultaneously 
inoculnted A^rith £ . atramentarlum and 
M. Incotmlta, and t rea ted wttl'i three doses 
of neen cake. 
B. Root growth of eggplant simultaneously 
inocul ited with jQ. atrm.ientarium and 
H. inoQgnita and t rea ted ^Ath three doses 
of neem c?ike. 

F i g . 67-A. Shoot growth of eggp lan t s i n u l t a n e o u s l y 
I n o c u l a t e d with i2. atramentarlum njnd 
H. liKToanlta and t r e a t e d i/Ltti th ree doses 
of groundnut cake . 
B, Root growth of egr.pl ^nt s imul taneous ly 
inocul - i t ed with iJ. atranent^irlum and £.. 
j^.nGOgnlta and t r e a t e d with th ree doses o f 
groundnut cake . 
B 
Fig. 6B-A. Shoot growth of eg;:plant simultaneously 
i n o c u l a t e ! with fi. a t r ^en t a r ium and 
H* incogni ta and t rea ted with three doses 
of mustard cake. 
B, Hoot growth of eggpl;int simultaneously-
inoculated with ii. atrnrannt;^rlum and 
H. incotmita and t rea ted with tiir&e doses 




Fig. 69-A. Shoot growth of eggplant simultaneously 
inoculated with (i, atr;imentarium and 
M, incogni ta and t rea ted with ttiree doses 
of cas to r cake. 
B. Hoot growth of Oj^gplant simultaneously-
inocula ted with ii. atramentarium and 
Vi, inciognit^ and t rea ted with three doses 
of cas to r cake. 
« -
F i g . 70-A, Shoot growth of eggp lan t s imul taneously 
i n o c u l a t e d fvith iJ. atrgmentariuni and 
H. i n c o g n i t a and t r e a t e d '>d.th tJ-iree doses 
of fflahua cake. 
B, Root growth of eggplaJit slraultaneously-
i n o c u l a t e d witti i2. atramentariura and 
M.« i n m g n i t a aind t r e a t e d witii tl-iree doses 




All the o i lcakes suppressed the namatode population 
to a varying degree. When applied a t the r a t e of 10 g o l l -
cake/kg of s o i l , the f ina l l a r v a l population In s o i l was 
1360, 255^, 3006, 1857 and 918 and the root-knot Index was 
1.0, 2.0, 2.0, 1.5 and 1.0 respect ively, \*ille l a r v a l count 
was 912, 1510, 2920, 1032 and 575 v^en so i l amended with 
20 g ol lcake/kg of s o i l and root-knot Index was 1.0, 1.0, 
1.5i 1«0 and zero respec t ive ly . The h l ^ e r dose 50 g/kg 
of so i l of a l l the o i lcakes proved to be phytotoxlc, and 
f a i l ed to promote the growth of p l an t s , however, the root-knot 
g a l l s and nematode larvae obtained were fa r l e s s as compared 
to the unamended pots ( 50U-2 ) and I t was 3U0, 83^, IU80, 
580 and 205 larvae respec t ive ly . Only In mustard cake 
t r ea tnen t the root-knot Index was 1.0. 
10 
DISGUfciblOit AliU COiiCLUSIUH 
I t I s a common experience of p lan t nematologists 
t ha t so i l samples col lec ted from around the roots of 
cu l t iva ted p lants harbour nonatode populations comprising 
a number of p lant p a r a s i t i c species . So i s the experience 
of p lan t pa thologis t s woiicing with soil-borne fungal and 
b a c t e r i a l pathogens. / /Apparent ly , therefore , i n sudi a 
s i t ua t ion the associat ion of nematodes with the flingal o r 
b a c t e r i a l pathogen i s i n e v i t a b l e ^ rfi fuL^ 
Several types of i n t e r a c t i o n s between nematodes and 
s o i l dwelling pathogens in the causation of plftfit d iseases 
have been reported. L i te ra tu re on such i n t e r a c t i o n s has 
been reviewed by Powell (1963, 1971); P i t cher (1965); 
Mi l l e r (1965) and Weischer (1969). 
I t has been concluded tha t p lan t s tha t are r e s i s t a n t 
to fungal attack become suscept ible to i t when they are 
already infected with nematodes (Sasser e^ j l , 1955; 
Jenkins and Coursen, 1957; Melendez and Powell, 1967; and 
Por te r and Powell, 1967). There are also several reports 
of synergis t ic re la t ionsh ips between p lan t pathogenic fungi 
and nematodes. There are also cases where nematode infec ted 
p lan t s are predisposed to the a t tack of fungi which are 
10-; 
otherwise Innocuous (Powell and Batten, 1967, 1969; Powell 
si 3JL' 1971). Despite considerable progress tha t has been 
made in recent years in disease complexes involving fungi 
and nonatodes, l i t t l e i s known as to the e f fec t of inoculum 
dens i t i e s of the two pathogens in reducing p l a n t vigour 
(Fas su l io t i s and Rau, 1969). 
In recent years considerable success has been adiieved 
for control l ing p lan t diseases caused by nematodes by t*ie 
appl icat ion of orgariic mat ter , yet the effects of organic 
mat ter in such s i t ua t i ons where both fungus and nematodes 
are involved are not ye t fu l ly inves t iga ted . 
In the present s tud ies , therefore, ttie e f fec t of 
three d i f ferent inoculum l e v e l s of Rhigoctonia aolan^.^ Pvthium 
sp. and CoAX^t^trich^m atraWQntarilum and root-knot nematode, 
Meloido<^ne incoHnitay and five d i f fe ren t timings of inocula-
t ion have been s tudied. Besides, the e f fec t of five d i f fe ren t 
organic f«aendments i n the forci of oi lcakes v i z . ne®n, groundnut, 
mustard, cas tor and mahua cakes have been tes ted on seedlings 
inoculated simultaneously with optimal inoculum l e v e l s of 
fungi and root-knot nociatodes. 
Synergis t ic e f fec t has been observed v*ien seedlings 
are inoculated with root-knot mixed with e i t h e r of the three 
fungi. An increase in inoculum density of e i t h e r of the two 
p a r a s i t e s brings about a corresponding increase i n the damage 
4 .'i •" 
of the seedl ings. Optimal damage occurs with 5 g of fungus 
and 5000 larvae of root-knot i r r e spec t ive of the timing of 
inocu la t ion . 
Out of the five d i f fe ren t timings of inocula t ion most 
severe damage occurs when the seedlings are inoculated the 
same day simultaneously as compared to those inoculated with 
nematodes f i r s t then with fungi o r with flingi f i r s t then with 
nematodes. 
The differences i n dry weight are highly s ign i f i can t 
wherein the seedlings have been inoculated simultaneously , 
however, in the remaining treatments the differences are 
not g rea t . But in a l l the treatments the damage caused i s 
more than by fungus o r nematode alone. When 
root-knot inoculat ion precede fungal inoculat ion there has 
been grea te r reduction than i n treatments where fungal 
inocula t ion precedes nematode inocula t ion . I t i s , therefore , 
safe to conclude tha t seedlings already infected with nematodes 
(root-knot) become predisposed to fungal a t t ack . 
Another i n t e r e s t i n g feature tha t emerges i s tha t 
longer the lapse of time between in fes ta t ion with root-knot 
and inoculat ion with fungi the grea te r has been the damage. 
« 
These findings are, therefore , in accord with those reported 
by Por ter and Powell (1967), Powell and Batten ( I967) , Melendoz 
anti Powell (1970) in t h i s respec t . However, they are a t 
lO i 
vailance with t h e i r r e su l t s tha t i n the present s tudies 
optimal damage occurs \*iere seedlings have been Inoculated 
s lnul taneously. This may probably be due to the fac t tha t 
the t e m simultaneously used by them does not have the same 
connotation as In the present s tud ie s . They are , however, 
In accord vrlth those reported by Inakagl and Powell (1969), 
Kcwgmura and lUrano (1967, 1968) and Mlchell and Powell (1972), 
In the present s tud ie s , damage In simultaneous 
inocula t ion may presumably be due to the fact tha t both the 
fungi and nematode have a chance to p a r a s i t i z e the seedlings 
for 60 days, v*ille In the raaalnlng treatments the-parasi t ism 
of one of the two pathogens I s r e s t r i c t e d to 15 o r 30 days. 
I t I s also l i k e l y by tha t time ttie seedlings have progressed 
to such a stage of t h e i r development tha t they no longer 
romaln susceptible to one of the two p a r a s i t e s . The differen-
ces may also be due to the fac t tha t the fungi used i n the 
present s tudies have been more v i ru len t than those used by 
o the r workers. 
Lesser reduction i n weight i n seedlings inoculated 
with fungus followed by root-knot i s understandable, as i t i s 
l i k e l y tha t by the time the seedlings inoculated with the 
root-knot la rvae , the fungi have already colonized the cortex 
and thereby prevented t h e i r en t ry to the vascular parenchyma 
f . j l' 
whidi normally I s the feeding s i t e of root-knot nematode 
(Nemoc, 1910; ca i r i s t ie , 1936; Linford, 1937; and Sembdner, 
1963). I t i s also l i k e l y t ha t fungal secre t ions m i ^ t have 
reduced l a r v a l population around the it)ots as they have already 
been proved so by Shukla and Swamp (I971) and James (1966), 
Also i n the present s tudies the toxic e f fec t of fungal e x t r a c t s , 
on nematode larvae (Table 5 ) and t h e i r ha td i ing (Table ^) 
has been observed. Since l i t t l e o r no ga l l s are produced 
and the number of larvae i s o l a t e d from the roots are f a r 
below than the i n i t i a l inoculum l e v e l s are used. Therefore, 
i t appears tha t as a r e s u l t of fungal paras i t ism root-knot 
nematode has fa i led to e s t ab l i sh i t s e l f . I t i s l i k e l y tha t 
i n the presence of fungus the organizat ion of loca l i zed 
source of p ro te ins i n the giant c e l l s whidi usua l ly develop 
under the d i rec t ion of developing female i s dis turbed o r 
a balance between p ro t eo ly t i c enzymes from the p a r a s i t e and the 
hos t i s adverselj^ affected. Thus whatever damage occurs 
i n such a s i tua t ion to the seedl ings , i t i s mostly due to the 
fungi and p a r t l y due to the root-knot nematode. 
Whenever seedlings are inocula ted by both the pathogens, 
reproduction of root-Knot nematode as measured i n terms of 
number of larvae around the roots has been e i t h e r very poor o r 
i n some combinations grea t ly depressed, as against those 
inoculated with nematodes alone. -tuen nematode has a chance 
i OS 
t-o p a r a s i t i z e for 60 days and the furitius for l e s s e r durat ion, 
there has been increase i n the number of l a rvae , whereas i n 
treatments v*iere the fungus has a chance to p a r a s i t i z e for 
60 days and nanatode for l e s s e r period the naaatode population 
i s d r a s t i c a l l y decreased from the i n i t i a l populat ion, as in 
such a s i t ua t i on the root-knot g a l l s f a i l to develop. TJiis 
has been true for a l l the three fungi used i n ttie t e s t s . 
The above r e s u l t s are i n accord with those obtained by 
Melendez and Powell (1970), where they found t h a t H. incogni ta 
population were depressed in nematode suscept ib le roots to 
which the fungus was added two weeks before the nematode 
but increased with the time as E. incogni ta preceded the fungus 
Ryder and Crit tenden (1965) and L i t t r e l l and Johnson (1969) 
also reported tha t reproduction of E» incogni ta also depressed 
i n the presence of fungus. 
Ihe sever i ty of the disease i n eggplant seedlings 
inoculated simultaneously with the optimal inoculum dens i t i e s 
of the three flingi and root-knot l a rvae has been grea t ly 
mi t iga ted as a r e s u l t of appl ica t ion of d i f f e r en t o i l cakes . 
The dry weight of sudi p lan ts grown i n s o i l t r ea ted with 
10 or 20 g oi lcake per kg of s o i l has been h i ^ as compared 
to the pots containing unamended s o i l . Moreover, the nximber 
of larvae i s o l a t e d from p lan t s grovm i n t r ea ted so i l has been 
i 07 
great ly reduced. Neera, groundnut, mustard and cas tor caKes 
Trfhen applied a t h igher concentration v i z . 50 g pe r kg of s o i l , 
on the other hand, have prevented the fomat ion of ga l l s and 
completely suppressed the mul t ip l i ca t ion of root-knot l a rvae , 
however, with no Increase i n p lan t growth, probably because 
of t h e i r phytotoxlc l ty a t t h i s concentrat ion. Mahua cake 
even at lowest concentration suppressed nematode populat ion, 
however, because of I t s phytotoxlc l ty I t s benef ic ia l e f fec t s 
are not noticed. 
The Increased p lant growth i n the presence of optimal 
Inoculum dens i t i e s of the two pathogens I n so i l amended with 
o i lcakes i s understandable as decomposed organic mat ter , 
on one hand a r r e s t s the growth of fungi when added to cu l tu re 
medium (Khan, 1969), brings about reduction in the population 
of fungi i n f i e lds and reduces the sever i ty of several 
pathogenic fUngl ( G a f f a r ^ ^ . 1969; Davoy and Papavizas, 
1959, 1961, 1963; Lewis and Papavizas, 1971b; Raj an, 1971; 
s m ^ and Pandey, 1967; Singh and Singh, 1970; Singh, 1968; 
and Saxena fijt ^ . 1971) and nematode populat ion, on the o the r 
hand^ when Incorporated to the s o i l (Singh and Sitar?analah, 
Khan e t ^ . 
1966, 197iJ; Khan eit _al. 1967i/1959; Khan, 1969, 1970, 1971, 
1972; Gowswamy and Swamp, 1971; and Saxena eji ^ . 1971). 
T i l l such time tha t the exact chemical nature of compound o r 
compounds i s known^the o ther mechanism of nematode control 
v i^ . the grea ter concentration of M^ i n r h i z o ^ h e r e , sudden 
change i n pH (Ahmad and Khan, 1972) and a diange i n res i s tance 
can also not be ruled out . 
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